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Anesthetists for the Future 


In the February 1952 issue of the JOURNAL we presented 
for discussion in this column the subject of the anesthetist 
for the future. The elements of the problem are the increasing 
shortage of trained anesthetists and the related necessity for 
additional inducements to get nurses to take up the specialty. 
One proposed inducement is the establishment of courses 
in anesthesia leading to a degree. A failure to step up the 
recruitment of student nurse anesthetists could be attended 
by a movement to make up the deficit with anesthesia tech- 
nicians, who would fill the breach in anesthesia that the 
practical nurse has filled in nursing. Additional opinions from 
our readers about the relative merits of the present system 
of training nurses as anesthetists in hospital schools of 
anesthesia, the institution of degree programs, and the 
training of anesthesia technicians will be welcome.—Ed. 





In my opinion, the only solution to the problem of the present 
shortage of trained anesthetists is to be found in increasing the number 
of training programs for nurse anesthetists and recruiting more nurses 
to the field. No fault can validly be found with the present system 
of training anesthetists in hospital schools of anesthesia. On the other 
hand, certain obvious criticisms can be made of the proposal to augment 
the supply of anesthetists with anesthesia technicians. Furthermore, 
I can see no possibility of a great increase in the number of anesthetists 
as a result of offering the incentive of courses in anesthesia leading 
to a degree in anesthesia. 

While the existence of anesthesia technicians would not necessarily 
lower standards of anesthesia practice any more than the existence of 
the practical nurse has lowered the standards of training and practice 
in professional nursing, it would be difficult to determine the specific 
function of the technician. There is no such thing as minor anesthesia 
even though there are so-called minor operations. There are no 
functions in the administration of anesthesia comparable with the 
functions of the practical nurse in the care of subacutely ill or con- 
alescent patients. The very minimum of education that the anesthesia 
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technician would need to administer anesthesia safely would so closely 
approximate the educational requirements of the graduate nurse anes- 
thetist that no measurable advantage would be obtained by trying 
to recruit anesthetists from the laity. On the other hand, the education 
and experience obtained in a school of nursing is invaluable to an 
anesthetist, since the administration of anesthesia calls for the highest 
quality of patient care, not merely technical facility. 

Whether a nurse anesthetist wishes to work towards a degree in 
nursing is an individual matter. The anesthetist who wishes to teach 
would, however, find some of the courses invaluable. No university 
programs in nursing are specifically designed to offer the type of work 
needed by anesthetists. Moreover, any program leading to a degree 
in anesthesia would have to be based on the curriculums in the present 
hospital schools of anesthesia. xcept in the case of the nurse who 
finds personal satisfaction in obtaining a degree, | can see no ad- 
vantage in concentrating on degree programs in anesthesia when a 
wider purpose could be served by concentrating on improving the ed- 
ucation of nurse anesthetists in the hospital schools of anesthesia. I¢m- 
phasis on degree programs would only tend to increase the shortage of 
anesthetists; the higher the educational requirements, the fewer the 
persons who would be interested in entering the field. The time required 
would further deplete the supply. 

The key to recruiting nurses to the specialty of anesthesia lies 
in capturing their interest before they make other plans. A good 
anesthetist is wholeheartedly interested in being an anesthetist and 
nothing else. We cannot expect schools of nursing to do our recruiting 
for us, and [ doubt that very much is accomplished by supplying 
schools of nursing with material on anesthesia to be presented along 
with material on public health nursing and the other nursing special- 
ties. The chief nurse anesthetist in the anesthesia department in hos- 
pitals that conduct schools of nursing might well ask for an opportunity 
to talk to the student nurses about anesthesia as a career. In addition, 
every student nurse who spends time in the operating room and ob- 
stetric department should be looked upon as a potential recruit. Many 
anesthetists obtained their incentive to enter the field of anesthesia by 
observing nurse anesthetists on the job.—Exire O’Day, R.N., Ravens- 
wood Hospital, Chicago. 





In the February 1952 issue of the JoURNAL, I read with consider- 
able interest the article “Anesthetists for the Future.” I realize I am 
only a newly accepted member in a new field, and that I may not be 
in possession of many of the pertinent facts. However, here is my 
opinion. 

Thinking along the lines of anesthesia technicians is not positive 
thinking; it is taking the easy way out. One does not improve the 
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quality of the group by accepting people who do not possess the 
necessary educational qualifications. How, may I ask, can anyone 
clearly and concisely outline the duties and functions of the anes- 
thesia technicians? It would be indeed difficult. Before accepting 
anesthesia technicians it would be well to try everything else first. 

Anesthesia as a specialty should be publicized to graduate nurses. 
Tell them about anesthesia in every way possible. We should adopt 
an active program of publicity by using posters, movies, personal 
visits to schools of nursing by A.A.N.A. members, pertinent literature, 
and, last but not least, radio and TV. We must awaken potential 
nurses to the possibilities and the advantages of the specialty of 
anesthesia. 

It would be well to offer scholarships to worthy and interested 
graduating seniors in schools of nursing. An inducement of this sort 
would enable many to enter the specialty. Many potential students 
may feel that they must work for some time to earn the necessary 
funds before going into anesthesia. If they put off going into anes- 
thesia, they may be lost entirely. For this very reason, perhaps, 
many nurses who otherwise would be nurse anesthetists are lost 
because they lacked funds when they were most interested. 

Faculty ratings on the basis of student evaluations would make 
instructors in schools of anesthesia conscious that the students are 
aware of a lack of instruction. An instructor who does not stimulate the 
student to study will make anesthesia technicians of graduate nurses. If a 
school of anesthesia wishes to keep abreast of modern educational 
trends, it should adopt certain devices used by leading colleges and 
universities, of which faculty rating is one. The popularity of a school 
of anesthesia is in direct relationship to the quality of its faculty. 

| believe it would be well if the A.A.N.A. would assist in estab- 
lishing postgraduate schools of anesthesia in large hospitals to offer 
refresher courses. This would stimulate graduate anesthetists to seek 
refresher courses and learn new technics. Also, many prospective 
nurse anesthetists would become interested when they realized the 
A.A.N.A. was making provisions for further study. The more op- 
portunities the nurse anesthetist has to study, the more that nurse 
will be able to raise the standards of the entire profession. It is well 
to remember that the A.A.N.A. is made up of individuals, and even if 
only a few take advantage of postgraduate courses, the Association as 
a unit will be leavened.—Puitie Kromm, R.N., Moscow, Idaho. 


{The A.A.N.A. has already given consideration to certain of 
these suggestions in connection with its educational objectives. An 
intensive program for recruiting nurses to the specialty of anesthesia 
is also under way. However, we wish to commend Mr. Kromm for 
his enthusiastic interest in a problem that concerns all nurse anes- 
thetists.— Ed. } 
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A. A.N. A. Accreditation Program 


On January 19, 1952, the trustees of the A.A.N.A. put their stamp 
of approval on a plan for the accreditation of schools of anesthesia 
for nurses. Just such a program was proposed over twenty years ago 

shortly after the Association was organized in 1931. 

Then as now it seemed that no other instrument could so effect- 
ively help those entrusted with the education of nurses in the specialty 
of anesthesia as a broad plan of service to the schools under a recog- 
nized accreditation program. Then as now the first principle was the 
preservation of human lives by setting realistic but high standards 
of training. 

Since the first responsibility of a profession is continually to im- 
prove the quality of service that its members render individually and 
collectively to the public, the inauguration of the accreditation pro- 
gram is a memorable event in the history of the Association. The 
financial support of the members, which made it possible for the 
Association to act as the sole accrediting agency, and the years of 
hard work by the committees, to find a sensible method for effecting 
accreditation. reflect the nurse anesthetist’s awareness of professional 
responsibility. 

The specific aims of the accreditation program are several: (1) 
to stimulate improvement in education and to provide good standards 
of practice; (2) to give prospective students information about the 
quality of the schools; (3) to furnish counsel to the schools; and (4) 
to give recognition and protection to institutions of merit. These aims 
will be realized by continuous energetic endeavor on the part of those 
charged with the perpetuation of the program. But even more essential 
to the success of accreditation will be the acceptance of the idea by 
present and future members of the profession and by all others con- 
cerned with medical care. In this every A.A.N.A. member can be 
a forceful public relations agent. 
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Choice of Anesthesia for Surgical Hip 
Pinning in the Aged 
A Report of 250 Cases 


Mary A. Costello, R.N.,* Charlotte Turner, B.A., R.N.,7 
Mary Hawkins, R.N.,f and Monica Glenn, R.N.= 
Cincinnati 


Current medical literature evi- 
dences an increasing interest in 
the problem of surgical treatment 
of the aged. It necessarily follows 
that anesthesia management of 
these patients is an integral part 
of the picture. Intratrochanteric 
fracture of the femur is one of the 
commonest indications for surgi- 
cal treatment of the aged, and in 
this article we shall discuss the 
problems that arise in the man- 
agement of anesthesia and how 
we believe they are best met. 

The following discussion is 
based on a series of 250 hip pin- 
nings done at Cincinnati General 
Hospital in 1950 and 1951. The 
choice of method was about even- 
ly divided between Neufeld and 
Smith-Petersen nailings. The age 
of the patients varied from 60 to 
93 years. No deaths occurred 
either during operation or within 
the first three postoperative days. 


PREOPERATIVE PREPARATION 


Many physiologic changes nor- 
mally accompany senescence, and 


*Director, Cincinnati General Hospital School 
of Anesthesia. 

TInstructor, Cincinnati 
School of Anesthesia. 

tStudent Anesthetist, Cincinnati General Hos 
pital School of Anesthesia. 


General Hospital 


there is often a discrepancy be- 
tween the patient’s physiologic 
and chronologic age. Some per- 
sons at age SO are in better condi- 
tion, both physically and mentally, 
than others at age 60. These fac- 
tors must be considered in the 
approach to psychologic manage- 
ment, physical evaluation, pre- 
medication, and choice of anesthe- 
tic agent. 

Psychologically speaking, a 
great number of the patients in 
this age group must be treated 
as children. They have had a 
shocking accident; they have been 
removed from the security and 
shelter of their homes and families 
to the strangeness of the hospital 
ward; they are in pain and fre- 
quently become disoriented and 
hysterical as a result of this ex- 
perience. Patients of this type 
must often be restrained, which, 
although it is a necessary evil, 
adds to their distraction. When 
they are brought to the operating 
room, the anesthetist can do much 
to allay their fears by talking to 
them reassuringly and protecting 
their modesty as much as possible 
during the surgical preparation. 
Too often modesty is disregarded 
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by operating room _ personnel 
when the patient is senile or dis- 
oriented, but its violation is con- 
tributory to excitement and dis- 
traction preoperatively. 

On the other hand, should the 
patient be well preserved and 
completely oriented, kindness and 
understanding on the part of the 
anesthetist will go far towards 
maintaining his mental and physi- 
cal welfare. Fright is a normal 
reaction to anesthesia and = sur- 
gery, even in the young, and most 
patients of advanced age are cer- 
tain that they will not survive the 
procedure. Therefore, a few min- 
utes’ time taken by the anesthetist 
to reassure these patients will be 
rewarded by ease of induction of 
anesthesia. 

It is not uncommon to find 
many complicating pathologic 
conditions upon physical exami- 
nation of aged patients. Those 
most frequently encountered are 
generalized arteriosclerosis, hy- 
pertensive cardiovascular disease, 
cardiac decompensation, auricular 
fibrillation, heart block, renal and 
hepatic impairment, emphysema, 
pneumonia, atelectasis, dehydra- 
tion and fever, anemia, and emaci- 
ation. \WWhen these conditions are 
encountered, an attempt is made 
to treat them insofar as possible 
before operation. Obviously, this 
is not always feasible because of 
the time element involved. Con- 
sequently, the least toxic anes- 
thetic agents must be employed. A 
precipitous decrease in blood pres- 
sure must be avoided, and deep 
anesthesia should not be used. 
Also, replacement of blood is 
necessary as it is lost and should 
not be deferred until the patient 
becomes hypotensive. 

There are conflicting schools of 
thought on the subject of pre- 
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medication for the geriatric pa- 
tient. However, as is true of pa- 
tients of all ages, the rules relating 
to general physical condition, age, 
sex, and weight should be fol- 
lowed. A few physicians believe 
that the senescent patient should 
not receive any premedication. 
Some favor a minimal dose of a 
barbiturate plus atropine sulfate. 
Others lean towards obtaining 
mild sedation and analgesia by 
the administration of a short-act- 
ing barbiturate an hour and a 
half before operation and one of 
the less toxic narcotics with atro- 
pine sulfate just prior to the time 
the patient is taken to the opera- 
ting room. We adhere to the last 
view, the dosage being varied ac- 
cording to the condition of the 
patient. Of the narcotic drugs, our 
preference is for demerol, in doses 
of 25-50 mg., because of the fact 
that it produces maximal sedation 
and analgesia with minimal side 
effects, such as nausea, dizziness, 
respiratory depression, and hypo- 
tension. Nembutal or seconal, gr. 
3¥/,, or luminal sodium, gr. 2, are 
the barbiturates of choice. In some 
instances of extreme debility and 
cachexia, chloral hydrate, gr. 15, 
is substituted for the barbiturate. 
Atropine sulfate is given for the 
usual reasons of checking secre- 
tions of mucus and inhibiting vag- 
al reflexes. 


CHOICE OF ANESTHESIA 

One of the extrinsic factors that 
influence the choice of anesthesia 
for hip pinning is the explosion 
hazard. Since the roentgen appar- 
atus must be used frequently 
throughout the procedure to de- 
termine the direction of the nail, 
explosions from electric sparks are 
an ever present danger. Unfortu- 
nately, many of the portable 
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roentgen machines that are used 
are old and not checked so thor- 
oughly as they should be for prop- 
er grounding and wiring. More- 
over, Many operating rooms are 
not equipped with safety outlets 
for electric equipment, and there 
is no way to control humidity to 
help prevent static sparks. For 
these reasons anesthetic agents 
with a low explosive range are 
desirable. This would automatic- 
ally eliminate ethylene, cyclopro- 
pane, and gas-oxygen-ether mix- 
tures. Local, regional, and intra- 
venous technics are therefore the 
methods of choice if the explosion 
hazard is going to be the deter- 
mining factor in the choice of an- 
esthesia. However, we have not 
been able to obtain satisfactory 
results with the use of infiltration 
anesthesia or intravenous agents 
alone. or the extremely poor risk 
patient local infiltration is obvi- 
ously the only safe method that 
can be used. It has been our ex- 
perience, however, that this is un- 
satisfactory for the surgeon, bhe- 
cause of the fact that many of 
these patients are very unco-oper- 
ative. Also, since the procedure 
usually lasts between two and 
three hours, and since the Bell 
table must be used, it is a painful 
ordeal for these old people to have 
to lie on a hard table with both 
legs in traction for such a long 
time. For these reasons local an- 
esthesia is rarely ever used as the 
sole agent in this hospital. 
Several years ago we, of neces- 
sity, used pentothal sodium intra- 
venously plus nitrous oxide and 
oxygen in a 50-50 per cent pro- 
portion for all hip pinnings be- 
cause it was the surgeon’s choice 
at that time. Our results were not 
satisfactory for several reasons. 
Patients in this age group absorb 
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and detoxicate very slowly bar- 
biturates administered  intrave- 
nously, Over a two or three hour 
period it was necessary to admin- 
ister approximately 1.5 Gm. pen- 
tothal sodium to obtain adequate 
anesthesia for the procedure. If 
more than this amount was need- 
ed, we would switch to another 
inhalation agent. However, even 
with this limitation of dosage 
these old people would not re- 
spond well at the end of the pro- 
cedure and frequently required 
the use of analeptic drugs to re- 
store their reflexes. Then, when 
they were taken back to the ward, 
they would lapse back into sleep. 
With adequate nursing care this 
would not present much of a prob- 
lem, but left undisturbed during 
the immediate postoperative per- 
iod many of these patients would 
develop hypostatic pneumonia. 
Another complication of intrave- 
nous anesthesia was the incidence 
of hypotension during the proce- 
dure, which necessitated either ex- 
cessive use of vasopressor drugs 
or intravenous administration of 
fluids. It is well know that elderly 
people, many of whom normally 
have hypertension and _ arterio- 
sclerosis, cannot tolerate changes 
in blood pressure, such as those in- 
duced by the intravenous adminis- 
tration of barbiturates, without 
coincident shock during an opera- 
tion. In this type of patient shock 
may prove irreversible, because of 
the sluggish response to the usual 
therapeutic measures. For these 
reasons we have concluded that 
intravenous anesthesia is not a 
good choice for the geriatric pa- 
tient. In making an over-all choice 
of anesthesia and method we have 
selected the following technic as 
the one with which we have ob- 
tained satisfactory results. 


May, 1952 


If the patient has pulmonary 
disease or fever before operation, 
he is given a unilateral spinal 
nerve block. The drug of choice 
is procaine, approximately 100 mg. 
with epinephrine added. The spi- 
nal puncture is made while the pa- 
tient lies on his affected side, and 
he is left in that position with 
several pillows under his head and 
shoulders to allow for fixation 
time and to prevent too high a 
level of anesthesia. 

This technic has worked satis- 
factorily, but because of the pa- 
tient’s apprehension, difficulties in 
positioning, and painful stimuli 
we have reserved this method for 
patients not able to tolerate in- 
halation anesthesia. 

Of the 250 patients in this 
series, 95 were given spinal anes- 
thesia and the rest were anesthe- 
tized by the method we shall now 
describe, 

If the patient arrives in the op- 
erating room with a severe de- 
crease in blood pressure, or if he 
has respiratory depression after 
the administration of premedica- 
tion, the intravenous administra- 
tion of a barbiturate for induction 
of anesthesia is not carried out. 
If the patient’s blood pressure is 
fairly stable, he is given small 
amounts of pentothal sodium to 
carry him past the excitement 
stage. This is given to him in bed 
before the traction is removed in 
order to eliminate discomfort and 
pain. Ether by the drop method is 
given slowly to prevent coughing 
and spasm, and the intravenous 
administration of pentothal sodi- 
um is continued to maintain a 
satisfactory level of anesthesia. 
nce the anesthesia is maintained 
in the first plane, the administra- 
tion of pentothal sodium is dis- 
continued, and the patient is 
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moved to the table for reduction 
of the fracture and pinning. For 
the administration of ether a 
Yankauer mask with an oxygen 
adapter is used, and if this is not 
available, an oxygen tube is placed 
under the mask. An oxygen car- 
rier, with a liter gage and humidi- 
fier permitting the insufflation of 
about | L. per minute, is preferred. 
If we see the patient is requir- 
ing large amounts of ether to 
maintain stage III, plane one an- 
esthesia, it is our practice to re- 
peat the administration of small 
doses of demerol, usually 25 mg., 
half of which is given intraven- 
ously and half subcutaneously. 


SUPPORTIVE THERAPY 

The intravenous infusion of 5 
per cent glucose in distilled water, 
through a large gage needle in an 
arm vein, is routinely started at 
the beginning of the procedure 
after induction of anesthesia, The 
flow is kept at a slow rate to avoid 
overloading the venous system. 
An attempt is made to replace 
blood as it is lost rather than wait 
until impending shock is manifest. 
In this series the average amount 
of blood required was 500 ce. 
Occasionally, the anemic or ca- 
chectic patient required more. 

Should the patient’s airway be- 
come obstructed or should he have 
poor tidal exchange, a pharyngeal 
airway is used, and if the con- 
dition persists, an intratracheal 
tube is inserted and the anesthesia 
maintained with oxygen and ether 
administered with the gas ma- 
chine. 

Hypotension and changes in 
pulse rate and volume are com- 
mon in this type of patient regard- 
less of the method of anesthesia. 
We confine the use of vasopressor 
drugs to the correction of hypo- 
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tension if the cause is known to 
be the premedication or the result 
of relaxation after induction of 
anesthesia. The choice of vaso- 
pressor depends on the patient’s 
pulse rate. Ephedrine sulfate, 25 
mg., is used if the pulse rate is 
slow. Methoxamine hydrochloride, 
10 mg., is given intramuscularly 
when tachycardia occurs. These 
drugs are given intravenously 
only when there is a precipitous 
decrease in blood pressure. 

One final precaution we feel is 
important: Care should be taken 
in moving the patient to the cart 
or bed, because sudden changes 
in position have been known to 
precipitate shock. 

If in the immediate postopera- 
tive period the anesthetist notes 
any pronounced change in the pa- 
tient’s blood pressure, color, pulse, 
or respiration, the administration 
of oxygen by nasal catheter is 
started. 


CONCLUSIONS 


In conclusion, we would like to 
defend the stand we have taken 
in this discussion. First of all, it 
is generally conceded by surgeons 
and anesthetists that ether anes- 
thesia, properly controlled, has 
the widest margin of safety, from 
the standpoint both of adminis- 
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tration and of the patient’s physio- 
logic response. It may be thought 
by some that ether given by the 
open drop method to an adult is 
an outmoded technic, but from 
our viewpoint it has offered these 
advantages: There is less resist- 
ance to breathing in a patient 
whose vital capacity is reduced by 
age and debility; the difficulty 
encountered in obtaining a closed 
system with a face mask is ob- 
viated; the explosive range is 
lowered; dead space and the ac- 
cumulation of carbon dioxide are 
reduced. In spite of the belief by 
some that the reduction of frac- 
tures and other orthopedic proce- 
dures necessitate deep planes of 
anesthesia, it is our feeling that 
for the aged patient stage III, 
plane one anesthesia is adequate 
to reduce reflex irritability enough 
to prevent traumatic shock. 


SUMMARY 

This article presents a study of 
the choice of anesthesia for 250 
hip pinnings, which were perform- 
ed at Cincinnati General Hospital 
in 1950 and 1951, with no mortal- 
ity either during operation § or 
within the first three postoper- 


ative days. The patients were 
in the age group of 60 to 93 
vears. 
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Surital Sodium Anesthesia for 
Gastroscopy 


John S. Atwater, M.D.* 
Atlanta 


Anesthetists are daily handling 
and giving drugs unheard of not 
many years ago. Yet they are 
giving them precisely and safely. 
sy virtue of the use of these anes- 
thetic agents, procedures in medi- 
cine and surgery little dreamed of 
in the past are being made pos- 
sible. It is some of these anes- 
thetic agents and their use in the 
endoscopic procedure of gastros- 
copy that | wish to discuss in 
this article. 

FLEXIBLE GASTROSCOPE 

Until recent years gastroscopy 
was not used widely in_ this 
country, and there were very few 
men who were well trained in the 
use of the gastroscope. However, 
in 1934 Walter Palmer of Chicago 
invited to this country a German 
physician, Rudolf Schindler.'” 
Two years prior to this, Schindler 
had perfected the first of the flex- 
ible gastroscopes, and because of 
this fact and his great interest in 
the field of gastroscopy he has 
been called by some the father 
of modern gastroscopy. Prior to 
the arrival of Schindler in this 

Read before the Annual Meeting of — the 
(G;eorgia Association of Nurse Anesthetists, At- 
lanta, Feb. 5, 1951. 
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country, gastroscopy in the 
United States and in most of the 
world was performed by use of a 
rigid instrument, that is, one in 
which there was no flexibility, 
usually a tube open at both ends, 
much like an esophagoscope. 
There were many objections to 
the rigid gastroscope, and early 
progress in gastroscopy was slow 
because of some of the serious 
accidents that occurred in the 
course of this diagnostic proce- 
dure. Schindler’s flexible instru- 
ment not only would bend but 
also contained an enclosed sys- 
tem of lenses, which permitted 
the observer to see parts of the 
stomach previously unvisualized 
or poorly visualized except under 
unusual circumstances. Also by 
virtue of the lens system and il- 
lumination there was less distor- 
tion of color and shadows. The 
so-called blind areas were re- 
duced to a minimum. The first 
gastroscopic observations in the 
United States were published by 
EK. B. Benedict** of Boston, and 
in 1948 at the Atlantic City meet- 
ing of the American Gastroenter- 
ological Association, he demon- 
strated his operating gastroscope. 

sefore the development of the 

3. Benedict, E. B.: An operating gastroscope. 
Gastroenterology 2:281, 1948. 


4. Benedict, E. B.: Endoscopy (Baltimore: 
Williams and Wilkins Co., 1951). 
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flexible gastroscope there was no 
instrument with which to obtain 
stomach tissue for biopsy. The 
flexible gastroscope, like its an- 
cestors, could be passed into the 
stomach for purposes of visual- 
ization, and, in addition, it had a 
separate channel, through which 
a long biopsy forceps or an aspi- 
rating tube could be passed. With 
the use of such an instrument not 
only could the lesion—ulcer, tu- 
mor, or gastritis—be seen, but 
also tissue of its edges could be 
obtained for biopsy. Gastric juices 
could also be withdrawn easily 
for Papanicolaou or cytologic 
study. 


LocAL ANESTHESIA FOR 
GASTROSCOPY 

In most patients the introduc- 
tion of the gastroscope could be 
performed only rarely without 
first abolishing the gag reflex and 
allaying nervous apprehension. 
Preoperative medication, such as 
codeine, is usually given simul- 
taneously with atropine sulfate 
by hypodermic injection thirty 
to forty-five minutes before the 
examination. Atropine sulfate 1s 
given in an attempt to reduce gas- 
tric and salivary secretions. Short- 
ly before the examination a local 
anesthetic agent, such as a freshly 
prepared solution of cocaine or 
pontocaine, is used. This is gar- 
gled, sprayed, and swabbed over 
the oropharyngeal tissue. With 
special curved forceps the pyri- 
form sinuses can also be anesthe- 
tized by the use of pledgets satu- 
rated with the anesthetizing a- 
gent. 

A perforated tube approxi- 
mately 8 inches long is passed 
until only the metal tip remains 
at the teeth. Through this tube 
the anesthetizing solution can be 
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sprayed over the mucous mem- 
branes from the tongue down- 
ward to the hypopharynx and 
possibly upper esophagus. Irom 
2 to 5 ce. of the anesthetic agent 
is usually sufficient. 

When the gag reflex has been 
abolished, the stomach is emptied. 
Usually, an Ewald type of stom- 
ach tube evacuator is passed in the 
usual manner into the stomach. 
The patient’s head is then low- 
ered below the level of the stom- 
ach, and the gastric juices and 
contents are evacuated by gravity. 
After returning the patient to the 
horizontal position, he is laid on 
his left side, and the left elbow is 
placed under the left side of his 
thorax. The head is held by an 
assistant, and the gastroscope is 
introduced. Observation of the 
gastric interior then takes place. 

While the procedure that | 
have just described is often ade- 
quate, it has certain distinct dis- 
advantages. The examination is 
unpleasant to most patients de- 
spite efforts to prepare them psy- 
chologically. A medical student 
told me that in undergoing this 
procedure in the hands of another 
gastroscopist he felt as though he 
were being held on the examin- 
ing table by a rod thrust from his 
mouth into his stomach and ab- 
domen. An_ excitable patient 
minds this even more than a rel- 
atively stable young medical stu- 
dent. Unless the patient is most 
co-operative, he tends to gag and 
to move about on the table, which 
limits the time for good gastro- 
scopic observation. From a teach- 
ing standpoint, the time allowed 
the examiner to show the stu- 
dents what he is looking at and 
to describe it and for the stu- 
dents, in turn, to identify the 
structure in question is exceed- 
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ingly limited. Yet many leading 
gastroscopists are extremely ad- 
verse to anything but a local an- 
esthetic agent applied to the 
throat in gastroscopy. In my 
opinion, this attitude may well be 
conditioned by the fact that in 
the early days the proponents of 
gastroscopy wished it to be con- 
sidered a routine office procedure. 
(Of course, there is much to be 
said for such an attitude. 


GENERAL ANESTHESIA FOR 
GASTROSCOPY 

In 1947 I began to use general 
anesthesia for selected patients 
and to compare the results with 
those in a group of controls who 
received local anesthesia. The 
patients having general anesthesia 
for gastroscopy viewed the ex- 
amination as entirely  satisfac- 
tory. Many of those on whom 
local agents were used expressed 
hope that this would be their last 
gastroscopy. In all fairness | 
think it should be stated that the 
technic used in passing the instru- 
iment 1s not necessarily inadept or 
clumsy. Many of my colleagues 
experienced in gastroscopy have 


heard similar expressions from 
patients regarding gastroscopy 


under local anesthesia. 

I continued to perform gastros- 
copy on selected patients under 
general anesthesia, but not with- 
out fear of criticism from the old- 
er gastroscopists. In 1948 Stem- 
pien and Greene’ reported on a 
group of five patients to whom 
pentothal sodium and curare had 
been successfully given for gastro- 
scopy. Apparently, others were 
thinking along the same lines as 


5. Stempien, S. J., and Greene, W. W.: 
Gastroscopy under pentothal-curare anesthesia 
Gastroenterology 10:978, 1948. 
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my associates and I.° In the April 
1950 issue of the Bulletin of the 
American Gastroscopic Society the 
report of a survey of preoperative 
methods used in the preparation 
for gastroscopy was published.’ 
In that report it was noted that 
eight physicians were giving pen- 
tothal sodium intravenously in a 
few cases. It was also stated that 
the consensus was that general 
anesthesia of this type was highly 
unsatisfactory. Two physicians 
reported the use of curare occa- 
sionally. Sexton,’ who was editor 
of this bulletin and a recognized 
gastroscopist, stated that sodium 
amytal administered intravenous- 
ly was superior to any other 
method he had used. It is inter- 
esting to note that the use of this 
method by Sexton came about 
while he was performing gastro- 
scopy on patients at the St. Eliz- 
abeth Mental Hospital in Wash- 
ington, D. C., where an effective 
but easily administered and easily 
controlled anesthetic agent was 
desirable. 

In early examinations under 
general anesthesia I used pento- 
thal sodium, which proved satis- 
factory. However, upon the in- 
troduction of surital sodium 1 
tried this agent and found that 
the recovery period was so much 
more rapid that at the present 
time I am using surital sodium 
exclusively. 

With the use of surital sodium 
and curare intravenously and 
oxygen intranasally my associ- 
ates and I have performed suc- 
cessfully well over one hundred 
gastroscopies in the past two 





6. Atwater, J. S.: The gastroscope as a diag- 
nostic aid in gastric disorders. J.M.A. Georgia 
39 :359-361, Sept. 1950 

7. Sexton, R. L.: A survey of the preoper- 
ative methods used for preparation in gastros- 
copy. Bull. Am. Gastroscopic Soc. 2:4, April 
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years. In only one instance did 
we have a failure. This occurred 
in a nurse who had a congenital 
deformity of the cervical spine, 
which made it impossible for the 
gastroscope to be passed far 
enough to observe the stomach. 
The first attempt was made with 
the patient under local anesthe- 
sia. A second attempt was made 
with the patient under pentothal 
sodium-curare-oxygen anesthesia. 
In this series there were no 
postoperative complications. As a 
rule, the patient could be awak- 
ened before he left the operating 
room or with few exceptions soon 
after reaching his own room. Kat- 
ing and early ambulation were 
encouraged. Usually, the patient 
could be discharged from the hos- 
pital the same day he was admit- 
ted, which kept expenses and the 
need for a hospital bed to a mini- 
mum, The only after-effects ob- 
served were the usual throat and 
substernal soreness, which may 
accompany gastroscopy regard- 
less of whether local or general 
anesthetic agents are used. Pon- 
tocaine sensitivity was observed 
in one instance only. It occurred 
soon after the oropharyngeal 
spray had been completed, and 
the patient responded to the intra- 
venous administration of pento- 
thal sodium. Cocaine sensitivity 
was not observed in this series. 
In two cases respiratory arrest 
of fairly severe degree was ob- 
served. In both instances the an- 
esthesia was being administered 
in a strange hospital by an anes- 
thetist who had had little experi- 
ence with the use of curare. 
From the gastroscopist’s stand- 
point this technic for gastroscopy 
is ideal, in that time is not a fac- 
tor. The examination can be con- 
ducted in an unhurried fashion. 
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There is no longer the need to 
take transient glances at import- 
ant areas because of some discom- 
fort to the patient or the chang- 
ing local picture. Lesions can be 
identified for multiple observers ; 
hence, this method is excellent for 
teaching purposes. In my experi- 
ence curare in the dosage that I 
ordinarily give for gastroscopy 
does not interfere with the motil- 
ity of the stomach. Palpation of 
the abdomen, together with ma- 
nipulation of the instrument, en- 
ables the examiner to see the pre- 
pyloric area, particularly along 
the lesser curvature, in a_ far 
greater number of cases when 
general anesthesia is used than 
when local anesthesia is used 
alone. When desirable the pa- 
tient’s position can be changed to 
the prone or to the right lateral 
position for additional views of 
the interior of the stomach. 

The taking of tissue for biopsy 
by using the Benedict flexible op- 
erating gastroscope is not neces- 
sarily difficult, but anyone who 
has performed such a procedure 
realizes that it is tedious and at 
times quite trying. In the patient 
anesthetized locally the taking of 
the specimen for biopsy may pro- 
long the examination and add 
greatly to the unpleasantness for 
the patient. With the use of in- 
travenous anesthesia the exam 
ination may still be prolonged, 
but the unpleasantness is gone, 
and, of course, multiple spect- 
mens for biopsy may be taken 
with no additional risk or dis- 
comfort to the patient. 

TECHNIC OF ANESTHESIA 

The following technic is used 
for administration of the anes- 
thetic agent. 


The preoperative medication 
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consisting of demerol (75-100 
mg.) and atropine sulfate (gr. 


1/100-1/150) is given by hypo- 
dermic injection one hour before 
operation. The nasopharynx, 
throat, and epiglottis are sprayed 
with a solution of freshly pre- 
pared cocaine (10 per cent) or 
pontocaine (2 per cent) ten to 
fifteen minutes prior to the intra- 
venous administration of the an- 
esthetic. The ease of insertion of 
the gastroscope is enhanced if the 
throat and cough reflexes are 
abolished. 

The patient is placed on the 
left side in the recumbent posi- 
tion with the right arm extended 
on an armboard, to which a sy- 
ringe holder has been attached. 
In order to have free movement 
of the elbow should the gastro- 
scopist wish to change the posi- 
tion of the patient during the ex- 
amination, the vein selected for 
the intravenous injection is pre- 
ferably on the outer arm or back 
of the hand. 

A 214 per cent solution of suri- 
tal sodium is given slowly until 
the patient loses consciousness. A 
pause of a few seconds is ob- 
served to be certain that there is 
no respiratory depression. Then 
60 to 80 units of d-tubocurarine 
chloride is given through the 
same intravenous tubing. A two- 
way stopcock may be used also. 

A catheter is inserted through 
the nose as far as the oropharynx, 
through which 4 L. of oxygen per 
minute is administered, 

The dose of d-tubocurarine 
chloride is determined by the size 
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and stature of the patient. A short 
obese person will probably toler- 
ate less surital sodium than a 
tall thin person. Additional suri- 
tal sodium is given intermittently 
to keep the plane of anesthesia 
sufficiently deep. If necessary, 20 
additional units of d-tubocurarine 
chloride may be given to insure 


good relaxation. Occasionally, 
hiccoughs occur and are con- 


trolled by deepening the plane of 
anesthesia. 


SUMMARY 


A method of gastroscopy utiliz- 
ing intravenous anesthesia (surital 
sodium) and curare has been pre- 
sented. It affords an excellent ap- 
proach to gastroscopy in selected 
patients, but it is not deemed 
necessary in routine gastroscopic 
examinations, By the use of such 
a technic the gastroscopic pro- 
cedure can be conducted in an 
unhurried fashion. No longer is 
there any need to take transient 
glances at important areas be- 
cause of discomfort to the patient 
or the changing local picture. 
From a teaching standpoint it is 
ideal, since lesions can be identi- 
fied to multiple observers. The 
unpleasantness that may be as- 
sociated with a prolonged exami- 
nation when gastric tissue is 
taken for biopsy is no longer pres- 
ent, and multiple specimens for 
biopsy may be removed with no 
additional risk or discomfort to 
the patient. 


Appreciation is expressed to Billie Caraway, 
R. N., who has contributed immeasurably to the 
success of this study 
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Regional Block Anesthesia in Obstetrics 


|. J. Newton, M.D. 
Greenville, Miss. 


The most important consider- 
ation in the development of any 
branch of medicine is reduction of 
morbidity and mortality rates. 
This is doubly true in obstetrics, 
since each case really represents 
two patients, the mother and the 
child. Pain relief has always been 
and will continue to be one of the 
most studied problems in obste- 
trics, for the perfect type of anes- 
thesia for obstetrics has yet to be 
found, 

The prerequisites for obstetric 
anesthesia are the same as those 
for surgical anesthesia, plus the 
factor of the safety of the unborn 
child. The older types of anes- 
thesia twilight sleep, Gwath- 
mey’s synergistic anesthesia, and 
chloroform, for instance left 
much to be desired with respect 
to safety for the child. Later re- 
finements with safer drugs, such 
as the barbiturates instead of 
morphine and the newer gases in- 
stead of chloroform and_ ether, 
were a big advance, but the mar- 
gin of safety was still too small 
for complete peace of mind on the 
part of the accoucheur and the an- 
esthetist. Another big fault with 
all these drugs is that the pain 
relief is obtained only by inter- 
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ference with consciousness, either 
partial or complete, and they act- 
ually often do not afford true pain 
relief but only subsequent am- 
nesia, which was formerly con- 
sidered desirable. More and more, 
however, it is realized that the 
expectant mother should be aware 
of the proceedings of childbirth, 
and that this wonderful experi- 
ence should be enjoyed at the 
time and in person rather than by 
later revelation. During my early 
experience in delivering babies it 
distressed me to see labors han- 
dled with what was considered 
good sedation and anesthesia, so 
good in fact that it was often 
several hours before the mother 
even knew she had a baby, and 
it was always an appreciable time 
before she recovered visual facul- 
ties adequate to see what her child 
looked like. One case | particular- 
ly remember was thought to have 
been handled expertly because the 
patient awoke two hours after 
delivery, called for the nurse, and 
reported that she thought her 
water had “broken.” The depriva- 
tion of the mother of the joy of 
giving birth through the use of 
narcosis can no longer be 
sidered expert care. 

The biggest advance in obstet- 
rics in the past hundred years was 
the advent of continuous caudal 


con- 
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analgesia for labor and delivery. 
The word “analgesia” instead of 
“anesthesia” implies one of the 
principal advantages of this meth- 
od. The goal sought all along was 
pain relief, and continuous caudal 
analgesia was a means of obtain- 
ing it without interfering with the 
consciousness of the patient. Even 
more important, this method was 
the first that completely spared 
the child from exposure to the 
pain-relieving agent. ‘The mother 
is completely conscious during 
labor and delivery and completely 
comfortable, and the baby has no 
narcosis whatsoever. 

An additional advantage of con- 
tinuous caudal analgesia is the 
relaxation of the muscles of the 
cervix and perineum obtained. If 
the administration is started at 
the right time, the complete di- 
latation of the cervix after the 
block is established is often dra- 
matic. Also, blood loss at the time 
of delivery is small, for uterine 
tone is increased with caudal 
block analgesia. 


CONTRAINDICATIONS 

Ilowever, continuous caudal 
analgesia is still no panacea, for 
there are some definite contrain- 
dications to its use, among them 
disease of the central nervous sys- 
tem, severe anemia, severe hypo- 
tension, placenta praevia, and lack 
of skilled attendants. There are 
other relative contraindications, 
such as emotional instability, pre- 
cipitate labor, and bones so con- 
structed that it is physically im- 
possible to introduce a_ needle 
into the caudal canal. 


COMPLICATIONS 


Although I have emphasized 
the safety of the method, this de- 
pends on a proper technic of ad- 
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ministration and careful observa- 
tion. It is essential that the blood 
pressure be watched carefully. A 
decrease in blood pressure is likely 
to occur, although it is seldom 
severe and is easily controlled by 
the prophylactic or therapeutic 
use of ephedrine, intramuscularly 
or intravenously. In many cases 
the blood pressure may be re- 
stored to normal simply by ele- 
vation of the feet and legs. The 
decrease in blood pressure is due 
to dilatation of peripheral blood 
vessels, and elevation of the legs 
amounts to autotransfusion. The 
vascular dilatation is clearly evi- 
denced by the pronounced in- 
crease in the temperature of the 
feet. A patient may think the 
physician very clever when, by 
feeling her feet after a caudal in- 
jection and finding one hot and 
one cold, he tells her that she will 
feel her next contraction on the 
cold side only. When the patient 
is moved, especially when she ts 
turned onto her back, the blood 
pressure must be observed closely. 
Oxygen is a valuable adjunct in 
treating a decrease in blood pres- 
sure, and occasionally it will be 
necessary to resort to the intra- 
venous administration of fluids. 

It is important that the level of 
anesthesia obtained be noted as 
the block is being established. 
Although caudal analgesia is self 
limiting to the extent that the 
agent cannot reach the medulla, 
it is well to remember the ad- 
monition, frequently given by 
Hingson, “to stop the level of an- 
esthesia short of the halo.” 

It is also important to watch 
for distention of the bladder, as 
the patient will not be aware of 
this condition while the block is 
in effect. The bladder can often 
be emptied by external pressure 
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during a uterine contraction with- 
out resorting to catheterization. 
SPECIFIC INDICATIONS 

Usually the choice of caudal 
analgesia is an arbitrary one as 
a means of pain relief. However, 
in the presence of preeclampsia or 
eclampsia, its effectiveness em- 
braces control of hypertension as 
well as control of pain. It is by 
far the most effective means of 
controlling hypertension in the 
presence of toxemia. Its useful- 
ness also extends to other hyper- 
tensive crises, such as those at- 
tending acute or chronic nephritis 
and essential hypertension, par- 
ticularly when associated with 
oliguria or anuria, 

Continuous caudal analgesia is 
excellent for cesarean section and 
other pelvic operations as well as 
for operations on the perineum, 
rectum, and lower extremities. In 
ureteral colic it is useful both for 
the relief of pain and in dilating 
the ureter to facilitate passage of 
a calculus. A single injection or 
repeated injections are efficacious 
in the treatment of thrombophle- 
bitis and phlebothrombosis in the 
lower extremities. 


ConTINUOUS Low SPINAL 
ANESTHESIA AND SADDLE BLOCK 
ANESTHESIA 

What place do continuous low 
spinal anesthesia and saddle block 
anesthesia have in the armamen- 
tarium of the obstetrician? As far 
as | am concerned, these methods 
are second and third to caudal 
analgesia. The indications and 
contraindications are the same as 
those for caudal analgesia with 
the advantage that there are fewer 
patients who cannot be given a 
spinal injection. The decrease in 
blood pressure attending spinal 
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anesthesia is likely to be more 
pronounced than that attending 
caudal analgesia. For this reason 
| much prefer continuous low 
spinal anesthesia to single inject- 
ion saddle block anesthesia, for in 
the rare emergency the situation 
can be promptly controlled by the 
aspiration of 6 cc. spinal fluid or 
more through the needle already 
in place to quickly and almost 
completely remove the anesthetic 
agent. Blood pressure in the hy- 
pertensive patient cannot be con- 
trolled as safely with spinal an- 
esthesia as with caudal analgesia, 
and spinal anesthesia, as least in 
my experience, cannot be main- 
tained effectively for as long as 
caudal analgesia. I have never 
seen spinal anesthesia maintained 
with complete success for more 
than four hours, but I have suc- 
cessfully maintained caudal anal- 
gesia for as long as twenty-four 
hours. The only real advantages 
to the spinal route of administra- 
tion are the ease of administration 
and the appreciably shorter time 
required to give the injection and 
achieve the effect. 


NATURAL CHILDBIRTH 


Any discussion of pain control 
in childbirth would be incomplete 
without mentioning the Grantley 
Dick Read method of natural 
childbirth. This is a worthy 
method, and with proper educa- 
tion many patients would be 
amenable to it. Actually, an ap- 
preciable number of sturdy wo- 
men experience natural childbirth 
without fear, without particular 
pain, and without education, Ob- 
viously, where applicable, it leaves 
nothing to be desired. Unfortu- 
nately, however, there are many 
women who cannot reach the de- 
gree of relaxation required even 
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with education. Of my last 1,133 
obstetric patients, 54 required no 
help, and only a few of these had 
ever heard of the Read method. In 
this group 291 patients had con- 
tinuous caudal analgesia, 3604 had 
continuous low spinal anesthesia, 
and 356 had general anesthesia. 
Supplemental general anesthesia 
was administered in almost ex- 
actly the same percentage of cases 
of caudal analgesia as of cases of 
spinal anesthesia, 30 
caudal analgesia and 38 cases of 
spinal anesthesia being included. 
Most of those in which supple- 
inental general anesthesia was 
required were only partial failures, 
and a few were complete failures. 
In a small group the block was 
perfect, but the patient was ap- 
prehensive enough to ask for a 
few whiffs of gas during actual 
delivery. 


cases of 
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SUMMARY 

Regional nerve block anesthesia 
in obstetrics is discussed with 
particular reference to continuous 
caudal analgesia. The indications, 
contraindications, advantages, and 
disadvantages are given, and the 
relative merits of caudal analgesia 
and low spinal nerve blocks are 
compared, The discussion is based 
on results obtained in a series of 
1,133 cases, in which continuous 
caudal analgesia was used in 29] 
cases, continuous low spinal anes- 
thesia in 364, general anesthesia 
in 356, and no anesthesia in 54. 
In addition to these there were 
30 cases of continuous caudal an- 
algesia and 38 cases of continuous 
spinal anesthesia in which sup- 
plemental general anesthesia was 
required for complete pain relief 
or for a psychologic escape from 
the knowledge of the actual de- 
livery. 
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Tracheobronchial Aspiration 


James Graham, M.D. * 
Springfield, Ill. 


Removal of accumulated secre- 
tions from the tracheobronchial 
tree has become standard practice 
during anesthesia and throughout 
the postoperative period up to a 
point at which a good cough re- 
flex is re-established. Attention to 
this detail by the anesthetist has 
been responsible in large part for 
the lowered incidence of serious 
postoperative pulmonary compli- 
cations. 

Stagnant bronchial secretions 
quickly become thick and _ tena- 
cious enough to plug the smaller 
bronchi, and this causes massive 
or segmental atelectasis and pneu- 
monitis. By interfering with oxy- 
genation excessive accumulation 
of secretions may actually cause 
a patient to drown in his own 
secretions. 

Secause of the importance of 
bronchial secretions to the anes- 
thetist, an understanding of their 
function, production, and physio- 
logic removal is essential. 


BRONCHIAL SECRETIONS 


The tracheobronchial tree is 
bathed continuously by secretions 
from the goblet cells in the mu- 
cous membrane and from the 
tuboalveolar glands in the muscu- 
lar layer of the tracheal and bron- 
chial walls. The thick and adhes- 
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ive mucin secretion of the goblet 
cells is separated from the mucous 
membrane by a thinner, serous 
layer of fluid secreted by the tubo- 
alveolar glands. Thus a two layer 
blanket is formed with the more 
adhesive layer facing the bronchi- 
al lumen, while the thinner layer 
is in contact with the mucous 
membrane. The blanket adheres 
tightly enough to the membrane 
to prevent occlusion of the bron- 
chial lumen and _ yet is fluid 
enough to be moved in an oral 
direction. This cleansing mucus 
blanket is in constant motion to- 
wards the larynx as foreign sub- 
stances, cell detritus, exudates, 
and bacteria are caught up in it. 
Goblet cells are spaced irregu- 
larly in the mucous membrane 
between the ciliated columnar 
cells. These goblet cells are found 
throughout the tree as far peri- 
pherally as the respiratory bron- 
chioles. Tuboalveolar glands of 
serous and mucoserous type are 
located just under the muscular 
layer and are present as far dist- 
ally as the bronchioles of 1 mm. 
diameter. Bronchial secretion is 
more viscid in the smaller and 
peripheral bronchi because it be- 
comes diluted by the more serous 
secretion as it is moved orally. 
In the presence of chronic irri- 
tation, inflammation, allergy, and 
dehydration, there is increased 
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mucin production by the bron- 
chial glands and goblet cells. This 
increases the viscosity and adhe- 
siveness of the covering layer. In 
the presence of upper respiratory 
tract infections, chronic bronchi- 
tis, and bronchiectasis, a transu- 
date together with exudate from 
the bronchial mucosal capillaries 
is added. 


CitiaRry ACTION 


The fluid blanket is moved con- 
tinuously in a central direction 
from the smallest bronchioles to 
the larynx by ciliary action, bron- 
chial peristalsis, inspiratory and 
expiratory changes in_ bronchial 
diameter and length, and by 
cough. There is constant motion 
in the system. 

Uninterrupted movement of the 
fluid blanket is provided by ciliary 
action. A ciliated pseudostratified 
columnar epithelium on a_base- 
ment membrane is present as far 
peripherally as the respiratory 
bronchioles; here, the epithelium 
changes to low cuboidal, The cilia 
are extremely efficient in propel- 
ling mucus and foreign material. 
Motion of the cilia is wavelike, 
and the action is described as 
having the appearance of undu- 
lations seen in wind-swept grain 
in a field. Each individual cilium 
moves orally with a whiplike mo- 
tion and then returns slowly to 
its original position. The rate of 
ciliary transport is estimated at 
0.3 mm. per second. The cilia 
move in the underlying layer of 
lower viscosity with only the tips 
protruding into the overlying te- 
nacious strands of mucin. With 
excess of mucin, cilia become en- 
tangled and their efficiency is 
reduced. 

Ciliary action is most important 
in cleansing the smaller bronchi 
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and bronchioles. The constant 
wavelike motion of the cilia keeps 
small bronchi free from foreign 
particles and bacteria. As _parti- 
cles and mucus aggregations in- 
crease in size and become heavier 
in the larger bronchi, ciliary act- 
ion becomes less effective, and 
peristalsis comes into play. 

Certain general anesthetics and 
many sedatives decrease or de- 
press ciliary activity. Since the 
effectiveness of cilia is influenced 
by the viscosity and stickiness of 
the material in contact with them, 
anesthetics and drugs that cause 
drying in the respiratory tract 
reduce ciliary efficiencv. Meta- 
plasia of ciliated columnar epithe- 
lium to nonciliated squamous 
epithelium may take place in al- 
lergy and chronic bronchial in- 
fections. 


PERISTALSIS AND CONTOUR 
CHANGES 

In addition to the ciliary move- 
ments there are grosser move- 
ments in the bronchial tubes that 
are required for the elimination 
of larger particles and heavier ac- 
cumulations of mucus from the 
tubes of greater diameter. It is 
an error to conceive of the trach- 
eobronchial tree as a rigid system 
of motionless tubes encased in 
cartilagenous rings. Chevalier 
Jackson! spoke of the tracheo- 
bronchial tree as a “living, mov- 
ing, labyrinth of resilient tubes 
enlarging in lumen, changing in 
contour and elongating on in- 
spiration; diminishing in lumen 
and length, changing in contour 
and swaying on expiration.” 

An appreciation of the anatomic 
divisions of the bronchial system 

1. Jackson, ( and Jackson, C. L.: Bron 


choesophagology (Philadelphia: W. B. Saunders 
Co., 1950). 
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is essential to an understanding 
of such bronchial dynamics. Both 
main stem bronchi arising from 


the trachea divide into smaller 


bronchi that supply the segmental 
units of the lung. Dichotomous 
division proceeds peripherally to 
the bronchioles. Alveolar ducts 
and alveolar sacs arise from the 
smallest bronchial divisions, the 
respiratory bronchioles. Bronchi 
vary in size from half the size of 
the trachea to 1.5 mm. diameter. 
Bronchioles have a diameter of 
less than 1.5 mm. Terminal bron- 
chioles have a diameter of about 
0.5 mm. 

The trachea and the major dis- 
tribution bronchi are stiffened by 
cartilagenous rings over a portion 
of their circumference. Irregular 
cartilage plates are found in the 
walls of smaller bronchi down to 
1 mm. diameter. Smooth muscle 
fibers are present in the tracheal 
and bronchial walls as far peri- 
pherally as the terminal ends of 
the respiratory bronchioles. Elas- 
tic fibers are present in the bron- 
chial walls throughout all portions 
of the tracheobronchial tree and 
extend even into the alveolar 
septa. 

These anatomic structures are 
associated with bronchial peristal- 
sis and the contour changes char- 
acterized by increase and decrease 
of luminal diameter and increase 
and decrease of bronchial and 
tracheal length. 

Peristalsis is a function of the 
bronchial tubes. Rhythmic wave- 
like movements are demonstrable 
throughout the bronchial system 
by roentgen examination after 
the instillation of radio-opaque 
lipiodol. Peristaltic movements 
flow centrally and assist in the 
movement of mucus and foreign 
material in an oral direction. The 
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combination of these wavelike 
motions with the expanding and 
constricting contour changes pro- 
vides a squeezing action that is 
necessary for forceful movement 
of respiratory tract fluid. Bron- 
chial peristaltic action is decreased 
by morphine and by the central 
nervous system depression that is 
associated with anesthesia. 

Contour changes include alter- 
ations in luminal diameter and 
alterations in bronchial length. 
The smaller bronchi and bron- 
chioles expand during inspiration 
and constrict during expiration. 
During inspiration the lung root 
moves downward, forward, and 
laterally and then returns to its 
original position during expir- 
ation. Thus the trachea and the 
bronchi become elongated during 
inspiration. As the thoracic cavity 
enlarges during inspiration and 
the lung expands to fill the cavity. 
the bronchial tubes are stretched 
out peripherally. The elastic fibers 
in the tracheobronchial walls 
cause the recoil during expiration. 

Normally, the respiratory tract 
fluid bathing and cleansing the 
membrane and eliminating aspir- 
ated particles is brought to the 
larynx by ciliary action, peristal- 
sis, and bronchial contour change 
and squeeze and is eliminated by 
swallowing. When there is any 
derangement in this physiologic 
secretory and eliminating mecha- 
nism, the cough mechanism be- 
comes necessary. 

CouGH 

Cough may be voluntary or re- 
flex. The mechanism is composed 
of a deep intake of air followed 
by jerky expiratory movements 
against a closed glottis. The glot- 
tis then opens suddenly with an 
expulsive discharge and expecto- 
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ration. The air current produced 
by cough is violent. The chief 
muscle involved is the diaphragm, 
its amplitude during the paroxysm 
amounting to three or four times 
that of normal breathing. In ad- 
dition, the abdominal muscles are 
powerfully contracted. The cur- 
rent of air inspired during the 
first phase of cough enters the 
lung distal to the plug of mucus 
because the diameter of the bron- 
chial lumen is increased during 
this inspiratory phase. Sensitive 
trigger points for the cough reflex 
are located in the lower trachea 
and in the carina; there is proba- 
bly very little sensation to initiate 
a cough reflex in the smaller 
bronchi. The reflex is depressed 
during anesthesia and during the 
postanesthesia period, and it is 
additionally depressed by seda- 
tives administered for pain and 
through voluntary suppression by 
patients because of the pain as- 
sociated with cough. 


ANESTHESIA AND RESPIRATORY 
Tract DRAINAGE 

Physiologic secretion and drain- 
age of respiratory tract fluid is 
seriously disturbed by operative 
procedures and anesthesia. Anes- 
thetic drugs, sedatives given for 
pain, and pain itself all depress 
ciliary action, decrease peristalsis, 
diminish the natural stretching 
and recoiling bronchial move- 
ments, diminish luminal contour 
changes, and suppress the cough 
reflex. In addition, the use of 
drugs and the dehydration conse- 
quent upon operative procedures 
increase the viscosity of respira- 
tory tract fluid by diminution of 
serous secretion from the tuboal- 
veolar glands and by stimulation 
of exudate from the _ bronchial 
membrane. The bronchial tree 
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may be flooded with aspirated 
gastric contents, pharyngeal se- 
cretions, and blood. 


TRACHEOBRONCHIAL ASPIRATION 

These secretions must be re- 
moved mechanically by tracheal 
aspiration. This must be done rou- 
tinely throughout the anesthetic 
period and at the conclusion of 
the operative procedure, and it 
must be done when indicated dur- 
ing the postoperative period. Like- 
wise, the cough reflex must be 
stimulated and coughing encour- 
aged. 

Tracheal aspiration may be ac- 
complished by catheter suction 
through the direct laryngoscope 
or by bronchoscopic suction. In 
most instances, catheter aspir- 
ation is completely adequate. 
Tracheal aspiration during anes- 
thesia need not be confined to 
patients who are intubated. A 
direct laryngoscope can be passed 
at any time without significant 
interference with anesthesia from 
removal of the mask. A cough re- 
flex occasioned by passage of the 
catheter through the glottis 
should be eliminated during the 
operative period by spraying the 
larynx with 2 per cent pontocaine 
solution. 

At the conclusion of the oper- 
ative procedure direct laryngo- 
scopic aspiration should be con- 
tinued until the tracheobronchial 
tree is considered clear. At this 
time initiation of the cough reflex 
is advisable. This is stimulated 
best by insertion of the silk woven 
catheter to the carina. 

Since the anesthetist’s respon- 
sibility continues until the patient 
has awakened sufficiently to re- 
gain the cough reflex, some pro- 
vision for pharyngeal and tracheal 
aspiration must be made for use 
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throughout the hospital. A speci- 
ally designed cart containing the 
essential equipment for aspiration 
and suction is used at St. John’s 
Hospital. This cart can be moved 
quickly to any operating room, 
ward, private room, or emergency 
room. It is provided with laryn- 
goscopes, bronchoscopes, cathe- 
ters, intratracheal tubes, equip- 
ment for topical anesthesia, bron- 
choscopic wet cell batteries 
(nine volts), oxygen, and 
suction equipment. During 
the postoperative period 
tracheal aspiration and 
bronchoscopic suction are 
performed in the patients’ 
rooms. 
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SUMMARY 

Removal by the anesthetist of 
accumulated secretions from the 
tracheobronchial tree during anes- 
thesia and throughout the post- 
operative period has been respon- 
sible in large part for the reduced 
incidence of postoperative pul- 
monary complications. The func- 
tion, production, and physiologic 
removal of these secretions are 
reviewed. The methods for re- 


moval by aspiration are indicated. 









Aspiration and Suction Cart: (1) Wet cell battery; (2) oxygen; (3) suc- 
tion; (4) aspirating tubes—(a) straight flexible, (b) curved flexible, (c) 
short velvet tip: (5) basin of water; (6) bite block; (7) Chevalier Jackson 
laryngoscopes; (8) endoscopic forceps with small sponges; (9) Chevalier 
Jackson bronchoscopes; (10) cross action anesthetizing forceps—(a) scis- 


sors, (b) cotton balls, (c) sponges: (11) infant intratracheal equipment— 
(a) intratracheal tubes, (b) suction tip, (c) laryngoscope; (12) adult intra- 
tracheal equipment—(a) laryngoscope, (b) intratracheal tubes; (13) K-‘ 
lubricant and sponge: (14) anesthetizing atomizer; (15) pontocaine solu 
tion 2 per cent; (16) eye protector. 
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Emotional Aspects in Anesthesia 


J. T. Petersik, M.D.* 
Winnebago, Wis. 


Who will question the immeas- 
urable benefits and alleviation of 
human suffering that have result- 
ed from the application of the 
findings of science to the prob- 
lems of medicine? Yet our pre- 
cise and completely emotionless 
scientific technic has had a ten- 
dency to produce a mechanistic 
viewpoint towards man and a dis- 
regard for his dualistic nature. 
Within recent years a reformu- 
lation of the mind-body relation- 
ship has found favor under the 
title of psychosomatic medicine, 
which is actually not a new type 
of medicine but merely a psycho- 
logic orientation towards medi- 
cine and an awareness of the fact 
that no disease is entirely phys- 
ical or entirely mental. The term 
is really redundant, since all dis- 
ease is both physical and mental, 
and proper consideration must be 
given to both factors. The value 
of this type of approach is to 
place the emphasis on the patient 
who has a disease rather than on 
the disease. It is a reminder of 
the fact that the practice of medi- 
cine remains an art rather than 
an exact science. 

Little study has been devoted 
to: the significance of emotional 
~ Read before the Wisconsin Association of 
Nurse Anesthetists, Oshkosh, Oct. 7, 1950. 
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states in the problems of anesthe- 
sia. The anesthetist must not 
lose sight of the fact that he is 
dealing not primarily with gases 
and gas machines but with think- 
ing, feeling, living human beings, 
who, in addition to having gall- 
bladders, appendices, and hernias, 
have worries, fears, anxieties and 
frustrations along with other 
equally undesirable emotions. 

To place one’s life in the hands 
of another requires no small 
amount of confidence and cour- 
age. For the patient there is no 
such thing as a simple operation. 
Any surgical procedure requiring 
the use of general anesthesia 
is a serious event in his life, even 
though it may be routine for the 
surgical team. Fear is a natural 
human quality, and fear is a com- 
mon emotion in the surgical pa- 
tient. It is conditioned by the at- 
titudes of the surgeon and of the 
hospital personnel, by the atti- 
tude of the patient towards his 
illness, by his previous medical 
and surgical experiences, by sim- 
ilar experiences of friends and 
relatives, and by his usual pattern 
of adaptation to stress-producing 
situations. 


EFFECTS OF FEAR 
right, fear, and anxiety are all 
closely related and differ from 
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each other only in intensity and 
duration. Fear readily becomes 
anxiety when it is dwelt upon and 
ruminated upon long enough. The 
effects of anxiety upon the physi- 
ologic functions of the body are 
well known and should be of par- 
ticular interest to the anesthetist. 
Anxiety is capable of causing 
profound changes in the blood 
pressure, heart rate, capillary per- 
meability, minute volume output 
of the heart, coronary blood flow, 
urinary output, rate and depth of 
respiration, and carbon dioxide 
content of blood. It is known 
that during a period of emotional 
tumult, such as is produced by 
fright or anxiety, the diaphragm 
actually shortens owing to muscu- 
lar contraction, making it difficult 
to draw a long breath. Ventila- 
tion is dramatically modified, 
leading to sighing respirations. 
With an increase in depth or rate 
of respiratory excursion the car- 
bon dioxide in alveolar air may 
be reduced as much as one half. 
With respect to the cardiovascu- 
lar system, almost any cardiac 
arrhythmia may occur as the re- 
sult of emotional stress. Sinus 
tachycardia is a common reaction 
of the heart to anxiety. The 
manner in which any given indi- 
vidual will react under a specific 
stress or strain will depend in 
large measure upon the set of 
adaptive patterns characteristic 
of that individual, which are de- 
termined by his previous respon- 
ses to emotional experiences. 
Since these patterns of response 
are laid down early in childhood 
and may remain for the rest of 
one’s life, it is well to consider the 
importance of making childhood 
surgical experiences as little 
traumatizing to the emotions as 
possible. 
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FEAR OF DEATH 

A common cause of fear in the 
surgical patient is fear of death. 
This is a natural, understandable, 
human reaction, since the instinct 
of self preservation is one of the 
fundamental drives. The emotion- 
al preparation of the patient 
for an operation must be based 
upon the assumption that this 
fear exists, and every word and 
action of those with whom he 
comes in contact in the hospital 
must be designed to give him re- 
assurance. He can truthfully be 
given assurance that his chances 
of dying in the operating room 
are actually less than if he were 
driving his auto or carrying out 
any of his usual daily activities. 

In the event of an extreme 
emergency it is important that the 
patient should not be allowed to 
die in the operating room; every 
effort should be made to keep him 
alive until he returns to his room. 
This is important if proper atti- 
tudes regarding surgical and an- 
esthetic procedures are to be es- 
tablished in the minds of his 
friends and relatives, since in the 
mind of the average lay person 
there is much more fear of dying 
in the operating room than of dy- 
ing in bed. Therefore all possible 
measures must be taken to dis- 
sociate any connection between 
the patient’s death and the oper- 
ating room, for undoubtedly one 
or more of his family or friends 
will at some time require a surgi- 
cal operation, and the emotional 
attitude of that person cannot but 
be influenced by the experience of 
having his friend or relative die 
during the procedure. ‘The lay per- 
son is incapable of knowing all the 
circumstances that may _ have 
modified the situation, but he 1s 
certain of two things: This person 
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had an operation under general 
anesthesia, and now he is dead. 
Rumors start and spread with ease 
but are not stamped out with 
similar ease. 


FEAR OF MUTILATION 

The fear of mutilation is closely 
akin to the fear of death, and it is 
not uncommon to hear a patient 
remark that he would sooner be 
dead than lose an arm or a leg 
or an eye. To a patient having a 
condition requiring the amputa- 
tion of an extremity or part of an 
extremity, it can be pointed out 
that he can regain a high degree 
of function and excellent cosmetic 
results with modern prosthetic 
devices. Similar reassurance can 
he given him in regard to other 
mutilating operations. 


CAUSES OF FEAR 

Fear of dying from the effects 
of the anesthetic itself or fear of 
being strangled by it is to some 
extent a carry-over from the early 
days of anesthesia, when, for ex- 
ample, ether was poured on the 
mask until the patient stopped 
struggling. Memories of such ex- 
periences are hard to live down 
and gain much in the retelling. 
The best method for stamping out 
tales of this type lies in the hands 
of anesthetists themselves and 
consists of the administration of 
smooth anesthesia. 

A practice also calculated to 
arouse fear and apprehension is 
the unnecessary habit of strapping 
the conscious patient tightly to 
the operating table, and this 1s 
particularly pernicious in_ the 
case of children. It seems to have 
become an accepted but necessary 
evil that before a child can be 
successfully anesthetized he must 
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first become a crying, struggling, 
kicking, screaming, terrified bun- 
dle of humanity. How much better 
it would be to induce anesthesia 
with the child in a sitting position 
or in an induction room where he 
can fondle a pet toy and listen to 
a familiar nursery rhyme or bed- 
time story. It is impossible to esti- 
mate the amount of damaging 
emotional trauma that has been 
produced in the developing per- 
sonalities of children by exper- 
iences during the common, whole- 
sale, and lucrative procedure of 
tonsillectomy. 

It also seems to be an accepted 
procedure to tell the child nothing 
about what is to be done to him 
or even to tell him deliberate 
falsehoods under the misappre- 
hension that “what he doesn’t 
know won't hurt him.” It is as- 
sumed that he is incapable of 
understanding anything of what 
is going on, and the whole situ- 
ation is clothed in that secrecy 
with which the medical profession 
has for so long vested itself and 
which results only in an increase 
in the fears and apprehension that 
have already been aroused by the 
clean, antiseptic, impersonal at- 
mosphere of the hospital. 

The proper conduct of the an- 
esthetic procedure begins with the 
preoperative visit of the anes- 
thetist to the child in an effort to 
know him, to talk with him, and 
to win his confidence. There is 
no reason why during this visit 
the child cannot be shown the 
anesthetic mask and allowed to 
handle it and place it over his 
own face. These attentions are 
as applicable to adults as to chil- 
dren. Explanations making use 
of scientifically sound, technical 
terms do nothing to alleviate a 
patient’s anxiety and, if anything, 
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only arouse more fear. No matter 
how simple the “-ectomy” or 
“-otomy” may be to the surgical 
staff, it still sounds like some- 
thing serious to the patient, par- 
ticularly when he overhears these 
matters being discussed by the 
physicians and nurses. 
FEAR OF PAIN 

Fear of pain is entirely un- 
necessary in view of the variety 
of analgesic drugs now available. 
Preoperative medication, how- 
ever, is not the entire answer. 
Fears and anxieties are not re- 
moved by drugs, but courage is 
instilled by a staff that is alert to 
the existence of and reasons for 
these fears and anxieties in the 
surgical patient. In the presence 
of kindness and understanding on 
the part of all those to whom the 
patient entrusts his care, the sit- 
uation loses some of its frighten- 
ing aspects. A cold, impersonal, 
mechanical, irritable nurse may be 
completely efficient in giving the 
proper dose of preoperative medi- 
cation but may be completely in- 
capable of understanding and 
satisfying the emotional needs of 
the patient, to the extent of un- 
doing any benefits derived from 
the medication. 

FEAR OF UNCONSCIOUSNESS 

Many persons are frightened by 
the thought of losing conscious- 
ness, or they fear that while under 
the influence of the anesthetic 
they will reveal secrets. Others 
fear the after-effects of anesthesia. 
Again, proper premedication and 
the administration of smocth an- 
esthesia are the best advertise- 
ments in breaking down the bar- 
riers of tradition and in discredit- 
ing some of the tales stemming 
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from experiences with poorly ad- 
ministered anesthesia. Some of 
these tales concern the excite- 
ment stage, which, far more be- 
ing a normal part of the anes- 
thetic procedure, constitutes poor 
anesthesia and must be regarded 
as an anesthetic complication. It 
must also be kept in mind that 
during induction the sense of 
hearing is the last to be lost and, 
in fact, becomes especially acute, 
so that sounds may be distorted. 
The general atmosphere of the 
operating room, therefore, should 
be one of subdued quiet, with con- 
versation being held at a mini- 
mum and with the elimination of 
all harsh and extraneous sounds 
and noises. The construction of 
separate induction rooms provid- 
ing a quiet restful environment 
and the use of soothing music 
are innovations that are not 
impracticable. 
SUMMARY 

The practice of anesthesia, like 
the entire field of medicine, is an 
art rather than a science. As a 
science its technic can be mas- 
tered with considerable skill, but 
as an art, as is true of all arts, it 
requires careful nurturing, expert- 
ence, and practice. The art of an- 
esthesia must be cultivated by 
acquiring a broad view of the 
mental and emotional needs of the 
patient. The first step in acquiring 
this viewpoint is to recognize that 
a problem exists. When the anes- 
thetist learns the structure of the 
normal personality and how it 1s 
altered as the result of the illness 
of the patient, he will be on the 
way to becoming an integrated 
and more important member of 
the operating team and less of a 
technician. 
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Evaluation of the Surgical Patient 
for Anesthesia 


Douglas Eastwood, M.D., Morton D. Pareira, M.D., and 
Burton Shatz, M.D. 
St. Louis 


Dr. ParzirnA: The title of this panel discussion is “Evaluation of 
the Surgical Patient for Anesthesia.” The most complex problems of 
evaluation are posed by the surgical-risk patient. We are applying 
the term “surgical-risk patient” to the patient in whom the expectations 
for morbidity and mortality are greater, by virtue of complicating or 
coincident pathologic conditions, than those normally anticipated from 
the specific operation and anesthesia to which he is to be subjected. 
Management of the surgical-risk patient is the joint responsibility of 
the anesthetist, the internist, and the surgeon. The first decision to 
be made is whether or not the indicated operation should be performed, 
and this is arrived at by weighing the prognosis of the untreated 
surgical disease against the estimated risk of anesthesia and oper- 
ation. If operation is elected, the problem of choice of anesthetic agent 
arises. In selecting the agent one must consider its safety in terms 
of the pathologic condition present and whether its use is feasible in 
the light of the operative procedure contemplated. These considerations 
are interrelated, and when they are antithetical, compromises must 
be made. 

We plan to consider some specific clinical problems in consul- 
tation as is done in actual practice. Dr. Douglas Eastwood, chief of 
the anesthesiology department of Washington University School of 
Medicine, is the anesthesiologist on our panel. Dr. Burton Shatz of 
the department of medicine, Washington University School of Medi- 
cine, is the internist on the panel. I am a general surgeon, and I am also 
associated with the Washington University School of Medicine. 

I have a man, 55 years old, who has a history of jaundice of three 
weeks’ duration, and who has been hospitalized for the past week. ‘The 
type of jaundice has not been determined, and the internist and | 
think that he should undergo an exploratory operation. Probably, our 
main concern in this particular patient is the state of liver function. 


Panel discussion before the Eighteenth Annual Meeting of the American Association of 
Nurse Anesthetists, St. Louis, Sept. 19, 1951. 
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Dr. SHATZ: In evaluating a jaundiced patient with respect to 
anesthesia the first step is to determine whether liver function has 
been impaired. Jaundice may be present for four to six weeks without 
actual liver impairment if the jaundice is the result of extrahepatic 
obstruction, such as that caused by a stone or carcinoma of the head 
of the pancreas. However, if the jaundice is secondary to diffuse liver 
disease, such as cirrhosis or hepatitis, the liver function is severely 
impaired. If there is no associated impairment of liver function, there 
is no increased risk as far as anesthesia is concerned. However, for 
the patient who has hepatitis or cirrhosis of the liver, anesthesia is 
a definite hazard, and one must select an agent that will not damage 
the liver further. 

An evaluation of liver function can be made by analysis of the 
urine for bile and urobilinogen, determination of total and fractional 
proteins in the blood, the cephalin-cholesterol flocculation test, and 
some liver excretion test such as the bromsulfalein test. Dr. Eastwood, 
what anesthetic agent would you consider to be the least likely to 
increase any liver impairment that may be present? 

Dr. Eastwoop: In selecting the best anesthetic for this particular 
patient I think two things have to be taken into consideration. One, 
as you mentioned, is to avoid an agent that may further damage the 
liver, and the other thing is to avoid those agents that may pro- 
tong anesthesia, although they may not of themselves damage the 
liver. Those agents causing delayed recovery include the barbit- 
urates, possibly pentothal sodium, but at least the longer-acting 
barbiturates. Those that can damage the liver include avertin, chloro- 
form, ethyl chloride, and Vinethene and to a lesser extent ether. 
Probably, the least damaging of the agents that produce total anes- 
thesia would be cyclopropane. Nitrous oxide and ethylene have very 
little effect on liver function, but they are so weak that they have to 
be used with other depressant drugs, which may cause the recovery 
of the patient to be delayed. 

Dr. SHATz: Dr. Eastwood, would you say a word about the proper 
preanesthetic medication for a patient with liver damage? 

Dr. Eastwoop: The barbiturates will delay recovery, and I think 
that if cyclopropane is the anesthetic chosen the barbiturates will 
actually hinder rather than help the induction of anesthesia. The 
barbiturates produce enough depression of respiration to cause shallow 
respiration, which in turn will delay induction. Also, the barbiturates 
are parasympathomimetic in their action and therefore probably in- 
crease bronchospasm and laryngospasm, which cyclopropane may also 
do. The administration of morphine may result in some delay in re- 
covery if it is used in excessive doses in the presence of liver damage, 
but I don’t think that it will primarily cause liver damage. For this 
patient I would select 10 mg. morphine and 0.4 mg. scopolamine given 
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at least ninety minutes before induction of anesthesia. 

Dr. PareiRA: In terms of operating time, a case like this is un- 
predictable. The procedure might last twenty minutes if the condition 
is one for medical treatment. On the other hand, if we find it requires 
surgical treatment and the technical procedure proves difficult, the 
operation might last for some hours. Would that alter your choice of 
anesthetic agent? 

Dr. Eastwoop: That possibility would support my choice of cyclo- 
propane, for it can be used for rapid induction for short procedures 
with the patient promptly awake at the end of the procedure, and it 
can be used for very long operations with relatively little trauma to 
the patient. 

Dr. PargiRA: Your choice is quite acceptable to me. You speak of 
the advantages of cyclopropane not only for anesthesia of short duration 
in a case such as this but also for anesthesia for a long operation. Are 
there any agents used for anesthesia for abdominal operations that 
you would consider contraindicated in the event of a long procedure ? 

Dr. Eastwoop: Of course, chloroform, ethyl chloride, and Vine- 
thene could not be used for long procedures. Ether may be indicted 
to some extent for damaging liver cells, but I think this rather unlikely 
if adequate oxygenation and normal carbon dioxide tension are main- 
tained throughout the procedure and, of course, if the patient is kept 
out of shock. Anoxia and shock in a patient like this would be much 
more serious than any pharmacologic damage from the agent itself. 
Fractional spinal anesthesia may also be used to advantage when the 
operative time may be either long or short. A small dose may be given 
for a short procedure and repeated doses given for longer operations. 
Its main disadvantage in this case would be the occurrence of shock 
and hypoxia if the decrease in blood pressure caused by the spinal 
anesthesia were not corrected. 

Dr. PareiRA: I have a woman, aged 40, with a breast tumor that 
is clinically malignant, and radical mastectomy will almost certainly 
be necessary. Dr. Shatz states that the patient has chronic glomerulo- 
nephritis. Because of this and the fact that regional anesthesia is not 
going to be feasible for the contemplated precedure, | want to know 
whether the risk warrants the operation, and, if so, what the choice 
of anesthetic agent will be. 

Dr. SHaAtTz: In evaluating a patient with chronic glomeruloneph- 
ritis the important question, in general, is whether the kidney disease 
has advanced to the point where there is evidence of impairment of 
renal function. In other words, has the diagnosis been made on the 
basis of albumin in the urine with no evidence of retention of waste 
products of metabolism, or does this patient actually have an elevation 
in blood nonprotein nitrogen and the other signs of uremia. If a 
patient has a history of having had glomerulonephritis ten years be- 
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for and since the acute episode has been well except for persistent 
albuminuria, and if there is no elevation of nonprotein nitrogen, and 
renal function tests are relatively normal, the risk of anesthesia is not 
great. However, the patient under discussion has a history of having 
had acute glomerulonephritis twenty years before her present illness. 
At the present time the nonprotein nitrogen is elevated, and there are 
red blood cells and casts in the urine, which indicates that the renal 
lesion is active. Therefore, the anesthetic must be carefully selected to 
prevent further impairment of remaining kidney function. In general, 
the agent should not contribute to hypotension, hypoxia, or vasocon- 
striction of the renal vessels and should have no toxic effect on the 
kidney. Dr. Eastwood, which anesthetic agent would fulfil these 
requirements. 

Dr. Eastwoop: There is no such agent. And anyway it’s not the 
agent; it’s the anesthetist that is going to make the difference. Hypoxia 
can occur with any of the routinely administered anesthetic agents. 
Agents that may damage the kidney include ether, choloform, ethy] 
chloride, and avertin. Cyclopropane seems to be the least irritating 
to the kidney in that fewer patients have casts, albumin, or red cells 
in the urine after cyclopropane has been used as the anesthetic. | 
think that nitrous oxide could be used with sedation with such drugs 
as morphine or pentothal sodium, I don’t think that the elimination 
of pentothal sodium through the kidney is going to be of too great 
importance in this particular procedure. 

I would like to ask one question. Presuming that the carcinoma is 
cured, what is the chance that this woman will survive the operation 
for several years in view of the kidney lesion? 

Dr. SHATZ: The presence of an elevated nonprotein nitrogen level 
in a patient with chronic kidney disease makes giving a definite 
prognosis difficult. However, it is not unusual for a patient to live 
two to three years or longer with a definite, and sometimes very 
pronounced, elevation of the nonprotein nitrogen level. So while this 
patient has a malignant process in her breast that could terminate her 
life before the kidney lesion, I think we are forced to operate to give 
her the benefit of any difference between the time she would die from 
the carcinoma and the time death might be caused by kidney failure. 

Dr. PaREIRA: Dr. Eastwood, what would your choice of anesthetic 
be in this case? I would also like to ask you, since you mentioned 
pentothal sodium as one of your choices, whether pentothal sodium 
would still be one of your choices if the operation might last four hours ? 

Dr. Eastwoop: As a final choice of anesthetic cyclopropane would 
probably be a good selection. Nitrous oxide and pentothal sodium would 
be a fairly satisfactory combination, because during the last portion 
of the operation the amount of pentothal sodium used would be small. 
A poor choice would be ether anesthesia, since ether has been shown 
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to cause some albuminuria and cast formation. In some cases I| believe 
it has caused a flare-up of chronic glomerulonephritis with a fatal 
termination. How about that, Dr. Shatz? 

Dr. SHATZ: | have had no experience with such a complication. 

Dr. PAREIRA: From my standpoint, either cyclopropane or nitrous 
oxide supplemented with pentothal sodium would be a satisfactory 
choice of anesthetic agent. 

Dr. SHATzZ: Before we leave this case, we should consider the 
fluid intake of the patient with kidney disease during the operation, 
since fluid administration is frequently under the control of the anes- 
thetist. During and prior to the operation special care should be taken 
to keep the patient well hydrated in order to maintain a good urinary 
volume in the immediate postoperative period. 

Dr. PaREIRA: On the ward there is a woman, aged 40, with partial 
intestinal obstruction. Contrast radiography revealed a lesion of the 
sigmoid, which is probably carcinoma. The patient will need an ex- 
ploratory operation and will probably have to have an intestinal re- 
section. She is quite obese, and she has a history of cardiac decompen- 
sation, which was controlled with digitalis. She still requires digitalis 
in order to sustain cardiac compensation. Electrocardiogram is reported 
as showing some myocardial damage and a left axis deviation, Dr. 
Shatz, what is your evaluation of the cardiovascular status of this 
patient? 

Dr. SHATZ: In general, the most important factor in evaluating a 
patient with cardiac diséase, with respect to his tolerance of anesthesia 
and an operation, is his exercise tolerance at the time the operation 
is being contemplated. If a patient with cardiac disease on a digitalis 
regimen can endure a moderate amount of physical exertion without 
dyspnea and without precordial pain, his chance of withstanding a 
major surgical procedure is good. However, if he has severe shortness 
of breath on walking short distances, is unable to climb stairs, or has 
precordial pain, the risk of the surgical procedure is greatly increased. 
The digitalis has apparently been effective in compensating for the 
heart failure in this patient at the present time, and she apparently is 
getting along well. The fact that the electrocardiogram shows some 
myocardial damage is of really no significance in itself as far as her 
ability to tolerate the operative procedure and anesthesia is concerned. 
The maintenance of maximal oxygenation of the blood at all times ts 
the main factor to be considered in selecting the type of anesthesia 
to be used. Dr. Eastwood, what type of anesthesia do you prefer in 
a case of this type? 

Dr. Eastwoop: Dr. Shatz, you redeem yourself in discussing this 
particular patient. For once, you said “in evaluating a patient for 
surgery” as well as for anesthesia. It sometimes is forgotten by the 
internist and anesthetist that the patient is undergoing an operation 
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as well as anesthesia and has the risk of surgery as well as the risk of 
anesthesia. The choice of anesthetic for this particular procedure will 
depend upon whether with the agent selected adequate oxygenation can 
be maintained throughout the procedure. If this can be done with 
nitrous oxide-oxygen-pentothal sodium-curare satisfactorily—and in 
my experience that is a little difficult—this combination could be used. 
If continuous spinal or fractional spinal anesthesia can be administered 
without reducing the blood pressure and thereby causing hypoxia, that 
method would be satisfactory. In some cases this also can be difficult. 
If the particular anesthetist is competent in the use of chloroform- 
oxygen anesthesia, it could be used; however, it would not be my 
choice. [ether anesthesia, surprising as it may seem, would be my 
particular choice in this case, because adequate oxygenation could be 
maintained. The reason I would not be likely to choose cyclopropane 
is a minor one, and it is that the patient is on a digitalis regimen. 
Digitalis does sensitize the myocardium to some extent, and the 
possibility that arrhythmias, of sufficient significance to necessitate 
switching to ether, would occur during the anesthesia is great enough 
for my choice to be ether in the beginning. 

A very important thing to decide at the outset is the position of 
the patient who has been partially decompensated and is on a digitalis 
regimen. The Trendelenburg position, although it might get the in- 
testines out of the pelvis, might put enough strain on this particular 
woman to precipitate left ventricular failure. What is your feeling 
about that, Dr. Pareira? 

Dr. PAReIRA: | do not believe that it would be necessary for us to 
place this patient in the Trendelenburg position, and since you have 
a valid objection, | can readily say that it certainly need not be done. 

Dr. Eastwoop: One thing we worry about in evaluating such a 
patient—perhaps rightly, perhaps wrongly—is whether we are going 
to precipitate cardiac decompensation by the administration of blood 
and fluids. The patient is going to lose some blood, and it will have 
to be replaced. Dr. Shatz, what is your feeling in regard to fluid therapy 7 
Should we attempt to restrict the administration of fluids, or should it 
be adequate’? Also, if cardiac decompensation is a possibility either 
from overloading the circulatory system with fluids or from other 
causes, what signs of acute cardiac decompensation should the anes- 
thetist look for during the precedure? 

Dr. SHATZ: In answer to your first question, | believe that enough 
blood should be given to correct hypotension. Shock can be especially 
dangerous in a patient with coronary artery disease, since it causes 
decreased coronary blood flow and may precipitate myocardial in- 
farction. With respect to the administration of other fluids, such as 
glucose and saline solutions, I think we could be a little conservative. 
If the patient is not in shock, only enough saline solution should be 
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administered to replace what has been lost. You also asked what 
the anesthetist should look for in order to recognize acute heart 
failure in a patient on the table. The usual signs of heart failure may 
be masked by anesthesia. However, one can easily detect sudden 
increases in pulse rate, an increase in respiratory rate, the development 
of cyanosis, the appearance of a pink frothy fluid in the mouth, grossly 
audible bubbling respiratory sounds, venous distention in the neck, 
and difficulty in ventilating the patient’s lungs when compressing the 
rebreathing bag. 

Dr. Eastwoop: We run into the following situation too often: 
Blood replacement appears to have been adequate, and yet the blood 
pressure remains low in a patient with known cardiac weakness. ‘Then 
somebody poses the question of whether the patient’s myocardium is 
too weak to increase the blood pressure as measured in the brachial 
artery. What about that, Dr. Shatz? 

Dr. SHATz: If the patient entered the operating room with a 
normal or elevated blood pressure, his myocardium at that time was 
certainly strong enough to maintain the normal pressure. And if there 
is a sudden decrease in blood pressure while he is on the operating 
table, something must have happened after the operation started. The 
things to be considered are, first, blood loss, and if one is certain that 
blood loss is not responsible for the sudden decrease in blood pressure, 
then, second, coronary occlusion with myocardial infarction. If this 
is the cause of the sudden decrease in blood pressure, the operation 
should be terminated as soon as possible. Some persons think that 
transfusions of blood and plasma and the administration of certain 
vasoconstrictor drugs, such as norepinephrine, are of value in increasing 
the blood pressure if shock persists. However, making a diagnosis of 
myocardial infarction during the course of an operation while the 
patient is under anesthesia is so difficult that the anesthetist should 
not feel responsible for making it. 

Dr. PareiRA: In the situation that you deseribe, Dr. Shatz, my 
peference would be to start an intra-arterial transfusion rather than 
to persist in the administration of intravenous transfusions and vaso- 
constrictors. Is intra-arterial transfusion contraindicated by the cardiac 
condition we are considering 7 

Dr. SHATzZ: No. On the contrary, intra-arterial blood transfusion 
with careful regulation of the blood pressure would be the transfusion 
of choice if transfusion were deemed necessary. 

Dr. PareirA: I have a man, aged 28, with a traumatic rupture of the 
spleen. The patient has been hospitalized for a number of hours and 
is still in shock in spite of the administration of several units of blood 
and oxygen and other supportive measures. His blood pressure is 80 
mm. Hg systolic and 60 mm. Hg diastolic, his pulse rate is 120 per 
minute, and his respirations are rapid and shallow. I think that it ts 
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necessary to take him to the operating room immediately. Betore we 
do, is there any very rapid medical measures that you might advise, 
Dr. Shatz? 

Dr. SHATZ: | have nothing to suggest except that oxygen therapy 
by mask or nasal catheter be started immediately. 

Dr. PAREIRA: Well, that puts the problem in your lap, Dr. Kast- 
wood. We hope the precedure will not be too long. I know you will 
take care of oxygenation during the operation, and we shall certainly 
administer oxygen postoperatively. What are your suggestions? 

Dr. Eastwoop: | want to say a little more about oxygenation. As 
soon as the patient is seen, oxygen administration should be started 
and should not be stopped until administration of anesthesia is started. 
In other words, oxygen administration should be continued while he 
is being taken to the operating room, and, while other preparations 
are being made, oxygen should be administered from the gas machine 
to reduce the possibility of hypoxic damage that can occur from shock. 
The next most important point in regard to this patient is to eliminate 
the administration of any drug that in itself may depress the protective 
mechanisms of the circulatory system, This man should not receive 
morphine for premedication. A small dose of atropine or scopolamine 
should be sufficient. Morphine, although it might allay apprehension, 
could in itself depress the compensatory mechanisms to some extent 
and should not be used. The same is true of pentothal sodium. Pen- 
tothal sodiuin or other barbiturates should not be used for induction 
of anesthesia in this particular case. It might be a good idea to have 
an arterial transfusion set at hand in case blood loss is severe during 
the procedure, so that at least the blood supply to the heart and brain 
can be maintained with greater facility. My choice of anesthetic 
would be cyclopropane. However, almost any anesthetic agent with 
which the anesthetist is familiar could be used in this case. The choice 
of agent is comparatively unimportant, but the method and dexterity 
with which it is administered are very important. There is a saying that 
you want to “hit these people with a feather,” and whatever agent is 
used should be administered with finesse and caution, because only a 
very small amount will probably be needed by this particular patient 
who is in shock. 

An important point to keep in mind is that anesthesia is the process 
of making a person partially dead. The closer a person is to being dead, 
the less anesthetic it takes to accomplish the particular purpose desired 
and also to produce death. The converse is also true. \ vigorous, alive 
individual requires more of the anesthetic agent to produce the same 
degree of anesthetization. Some interesting work was done about five 
years ago by Chambers and Zweifach, who showed that the compen 
satory mechanisms against shock remain present during cyclopropane 
anesthesia but are lost during pentothal sodium-nitrous oxide anes 
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thesia and during ether anesthesia. For this reason I would prefer 
cyclopropane to ether. A poor choice for this type of procedure would 
be spinal anesthesia. 

Dr. PareiRA: | am quite amenable to your choice, Dr. eastwood. 
I want to mention that it is very important in light of the pathologic 
condition present that in the early part of the operation we have good 
relaxation almost at any cost. We need this for only a short time, the 
time necessary to ligate the pedicle of the spleen. 

Dr. Eastwoop: The relaxation can be easily provided by the use of 
moderate doses of curare early in the procedure. | certainly agree with 
you. There are times when the anesthetist may believe that there is 
a definite risk to increasing the depth of anesthesia by making use 
of curare, but the total safety for the patient may he greater if needed 
relaxation is provided at these crucial moments. 

Dr. SHATZ: Dr. Eastwood, this man has a ruptured spleen because 
he fell from a second story window, and he has a great deal of pain. 
In the face of this fact would you still say that morphine should not 
be given because of the shock? Many of us have been taught that 
morphine is one of the best of the few drugs that are of any value in 
the treatment of shock. Would you explain further your position with 
respect to administering morphine to the patient with shock, restless- 
ness, and pain? 

Dr. Eastwoop: It is not common to have both pain and shock, 
because shock itself reduces pain. If he has both, certainly enough 
morphine to lessen the pain to the tolerable stage should be given, 
and it should be administered intravenously. A patient in shock ob 
viously is not going to be benefited by morphine administered sub- 
cutaneously or hypodermically. For this man of 28 years of age as 
little as gr. 1/12 or gr. 1/8 would probably be sufficient to relieve his 
pain and would not be likely to depress the circulation much, As to 
the best drugs for treating shock, | still think of oxygen; at least | 
call it a drug. 

Dr. PareiraA: When the patient was first admitted in mild shock 
he had severe pain, and I consequently gave him morphine. rom that 
time until this no morphine has been administered, and I am in hearty 
agreement with Dr. Eastwood. I think that morphine should be given 
only to the patient who is experiencing severe pain, and, as Dr. 
Kastwood points out, such a patient is not in severe shock. 

Dr. PaREIRA: I have a man, aged 40, who has been subject to 
recurrent massive hemorrhages from a duodenal ulcer. The patient 
is not bleeding rapidly at the moment, but he has a moderately severe 
anemia, and, incidentally, he also has chronic asthma. We do not want 
to give him blood transfusions too much longer for fear that while 
we are waiting for the complete control of the anemia he will begin 
to have hemorrhages again, so Tam very anxious to get him to surgery. 
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I wonder what help the anesthetist and internist can offer here. 

Dr. Eastwoop: As far as I am concerned, there are two major 
problems here. We need adequate relaxation for an abdominal operation 
on a patient who is anemic and who has bronchial asthma, Of the two 
conditions | think the bronchial asthma is the more important. Bron- 
choconstrictors include, first of all, cyclopropane, second, barbiturates, 
and, third, undoubtedly curare. Morphine has been indicted as a 
possible cause of difficulty in the patient with bronchial asthma, but 
the precipitating factor may be respiratory depression rather than 
bronchoconstriction. I believe we should avoid using the agents men- 
tioned and use one that has been accepted as good therapy for bronchial 
asthma, namely, ether. Ether would be my particular choice tor this 
patient; 1 would use nitrous oxide for induction and eliminate the 
pentothal sodium if possible to reduce the possibility of bronchospasm. 
If curare is needed, decamenthonium iodide would be my choice, since 
it does not appear to have any bronchoconstricting action. The question 
of spinal anesthesia comes up. If the patient has severe bronchial 
asthma at the time of operation and is having respiratory difficulty. 
the paralysis of intercostal and abdominal muscles produced by spinal 
anesthesia would so limit respiration that he would have respiratory 
embarrassment. Therefore spinal anesthesia is not a good way to cir- 
cumvent the problem of bronchial asthma, especially if an upper ab- 
dominal operation is contemplated. Probably, a better choice for this 
procedure would be ether anesthesia. 

Dr. PAREIRA: You have emphasized the bronchial asthma, Dr. 
Kastwood. | wonder what you think about the ability of the anesthetist 
to compensate for the diminished oxygen transport that is present in 
anemia, and 1 wonder what you consider a critical level of hemoglobin 
in terms of a patient undergoing an operation and anesthesia. 

Dr. Eastwoop: I should not have passed over the question of 
anemia. It definitely is important, and agents with a high oxygen 
tension should be used. A very important factor is the amount of 
reduced hemoglobin it takes for cyanosis to be apparent. On an average 
it takes 5 Gm. of reduced hemoglobin before cyanosis is apparent 
through the intact skin. This means that if the patient has only 5 Gm. 
of hemoglobin every bit of hemoglobin in his bloodstream has to be 
reduced hemoglobin before he will show cyanosis, and that means he 
is nearly dead. For an elective operation 10 or 10.5 Gm. is the minimum 
that should be accepted. In emergency situations, as represented by 
this case, the patient can get along with a hemoglobin level less than 
that recommended for elective procedures. Dr. Shatz, what would you 
suggest from a medical standpoint in this case? 

Dr. SHATZ: Because the patient has severe asthma, a continuous 
intravenous infusion of a bronchodilator, such aminophylline, should 
be given throughout the operation. Also, if the asthma is severe or of 
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the type that does not respond to the usual bronchodilators, [| think 
that ACTH might be considered in the treatment of this patient. 
However, the fact that he has a bleeding ulcer might make this 
hazardous. I should like to ask Dr. Eastwood what he thinks about 
giving a patient of this type oxygen under positive pressure during the 
operation in order to increase the oxygen-carrying capacity of the 
blood? 

Dr. Eastwoop: Increasing the oxygen concentration from the 20 
per cent of room air to about 93 per cent with ether anesthesia will 
increase the amount of dissolved oxygen in the plasma some 15 per 
cent, so that 15 per cent more oxygen can be given merely by increasing 
the inhaled concentration. If we increase the positive pressure in the 
system to 5 cm. of water above atmospheric pressure, we can add very 
little to the amount of oxygen that will pass the pulmonary membrane. 
| think it would be very bad to give this patient oxygen under 
positive pressure. In fact, we could precipitate shock in this patient 
by giving him oxygen under positive pressure. The blood returning to 
the heart from the abdomen, upper extremities, and head would be 
limited because of the increased intrathoracic pressure. When the 
return of blood is restricted by 5 cm. of water pressure, the venous 
return to the heart is reduced, the cardiac output is reduced, and shock 
results. In a patient who has cardiac decompensation, we want to 
decrease the venous return. Oxygen administered under positive pres- 
sure actually produces the same result as tourniquets applied to the 
extremities. It is a form of bloodless phlebotomy. I think it’s indicated 
in cases of cardiac decompensation, but it would be definitely danger- 
ous in this case. 

Dr. PareiRA: The surgical service has been asked to see a child, 
aged 6, who has been hospitalized the past three days with lobar 
pneumonia, This morning the child was found to have a strangulated 
inguinal hernia, and an emergency operation is now necessary. Dr. 
Kastwood, what would you recommend in this case? 

Dr. Eastwoop: Two things are very important in this case. First 
of all, we don’t want to dry up this boy’s secretions, because anything 
that tends to thicken the secretions will probably aggravate the 
pneumonia. Secondly, he should be awake as soon as possible after 
the operation so that he can get rid of secretions. He is probably too 
young to be a candidate for spinal anesthesia, although in many places 
that would be the type of anesthesia used. | am not familiar with the 
technic for children of this age, so I cannot discuss that part of it. 
Probably, I would elect to use cyclopropane or ether. | would choose 
cyclopropane because the possibility of creating more secretions would 
be minimized with this agent. Since he has had a fever and has a 
pulmonary complication, I am going to suggest that atropine be 
eliminated from the premedication. 
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Dr. PareiRA: Your choices are quite acceptable to me, Dr. East- 
wood, | also have had no experience with spinal anesthesia for children 
of this age, and it goes without saying we would not want to depress 
this child sufficiently to make local anesthesia feasible. What about 
intratracheal anesthesia in this case, Dr. Eastwood? 

Dr. Eastwoop: That is a very good suggestion. This child un- 
doubtedly has some secretions that he is not going to cough up during 
the period of anesthesia. They can be removed through the intra- 
tracheal tube. The possibility of difficulty from the added trauma of 
the intubation is less than the possibility of difficulty from retained 
secretions, and | would recommend that an intratracheal tube be used 
during this procedure. 

Dr. PareiRA: We have a boy, aged 12, down in the emergency 
room who climbed an apple tree for dessert after lunch today. He 
fell out and sustained a displaced fracture of both bones of the 
forearm. | want to bring up the question of reduction of the fracture 
under anesthesia. What do you suggest, Dr. Eastwood ? 

Dr. Eastwoop: Unfortunately, this is a common occurrence, and 
it presents problems for which it is difficult to find a good solution. It 
is an emergency situation. The first step is to empty the stomach. 
That sounds easy, but the use of a stomach tube will not empty it 
entirely. With the use of very light analgesia the patient is not 
anesthetized sufficiently to lose the gag reflex, and if vomiting does 
occur, the patient is able to remove secretions from the pharynx before 
they can be aspirated. In this particular circumstance this technic . 
would not be satisfactory. A common trick is to anesthetize the patient 
with open drop ether and deliberately instigate vomiting during the 
induction stage so that the stomach is rapidly emptied while the child 
is still able to cope with vomiting. The other solution, which is not 
applicable in this case but is in certain circumstances, is to introduce 
an oral intratracheal tube with a cuff under topical anesthesia. The 
patient has a guaranteed patent airway, which cannot be contaminated 
by gastric contents before he is anesthetized. This technic can be 
utilized in cases of intestinal obstruction and duodenal bleeding in 
which the stomach is very full and in cases of accidents resulting in 
fractured jaw or fractured maxillofacial bones requiring an emergency 
operation. I also should mention that, although all these precautions are 
used, the aspiration of a certain amount of material may occur. Intra- 
tracheal equipment with suction apparatus must be at hand in all cases. 
The suction apparatus must be used with facility to clean the pharynx 
as soon as material is brought to it from the esophagus. I think in this 
particular case the technic of the individual giving the anesthetic is 
important. The ability of that person to remove the secretions from 
the pharynx, rather than any hypothetical management for the par- 
ticular circumstances that arise, will determine the outcome. The use of 
the lateral or Trendelenburg position during vomiting is important. 


May, 1952 


CY Vedes ha GO AE 


125 


Sous 





ANESTHESIA FOR PELvic Evis- 
CERATION.— After reading the dis- 
cussion of complications of anes- 
thesia in the November 1951 issue 
of the JOURNAL (page 223), it 
occurred to me that a report of 
four cases of anesthesia for pelvic 
evisceration as conducted at the 
Memorial Hospital, Wilmington, 
Delaware, might answer one or 
two of the questions. asked. The 
operation consists of a complete 
or incomplete pelvic and perineal 
evisceration with ureterocolosto- 
my and is performed for advanced 
carcinomatosis confined to the 
pelvis. 

Pentothal sodium is used for 
induction of anesthesia, and an- 
esthesia is maintained with the 
intratracheal administration of 
cyclopropane, oxygen, and ether, 
d-tubocurarine chloride being used 
for relaxation. Generally, ether is 
used in only small amounts as a 
“splint” to the heart to prevent 
cardiac irregularities. The most 
satisfactory method to date has 
been the administration of pento- 
thal sodium, 375-500 mg., accom- 
panied by syncurine, 3-4 mg., 
which gives adequate relaxation 
for the introduction of a Sanders 
intratracheal tube with inflatable 
cuff. The aforementioned agents 
are then administered throughout 
the operative procedure, with ni- 
trous oxide and oxygen being used 
at the termination of the operation 
to eliminate the cyclopropane. 

These operations are long te- 
dious procedures and are accom- 
panied by massive blood transfus- 


ions, frequently under positive 
pressure, with 500 cc. blood being 
administered in as little as five 
minutes in some cases. A large 
percentage of the patients are 
without measurable pulse or 
blood pressure for long periods. 


Case 1.—A woman, aged 56, had a 
diagnosis of metastatic carcinoma of the 
vaginal apex, left parametrium, and _ peri- 
vesical tissues. The operation to be per- 
formed was incomplete pelvic and perineal 
evisceration with ureterocolostomy. 

Preoperatively, the blood pressure was 
124 mm. Hg systolic and 48 mm. Hg 
diastolic. Pulse rate was 88 a minute. 

Preoperative medication consisted of 
morphine, gr. 1/8, and scopolamine, gr. 
1/150. Anesthesia was induced at 8:25 a.m. 
and was terminated at 7:05 p.m. Pentothal 
sodium, 300 mg., and d-tubocurarine chlo- 
ide, 3 mg., were used for induction. A 
Sanders tube with inflatable cuff was in- 
troduced. The anesthetic agents used were 
cyclopropane, nitrous oxide, oxygen, and 
ether, with d-tubocurarine chloride for re- 
laxation. During this ten and one-half hour 
anesthesia 45 mg. d-tubocurarine chloride 
was used. The blood pressure ranged bet- 
tween 160 mm. Hg systolic and 110 mm. 
Hg diastolic and 90 mm. Hg systolic with 
an immeasurable diastolic pressure. The 
pulse rate ranged between 116 and 60 a 
minute. For forty-five minutes the blood 
pressure and pulse were imperceptible. 
Respirations were controlled. This patient 
received 11,000 cc. blood; 6,000 cc. dextrose 
in distilled water; and 2,250 cc. plasma, 
for a total of 19,250 cc. of fluid. 

At the termination of the operation the 
blood pressure was 120 mm. Hg systolic 
and 90 mm. Hg diastolic; pulse rate was 
86 a minute; respiratory rate was 24 a 
minute. This patient had a_ satisfactory 
recovery. 


Cast 2.—A woman, aged 37, had a di- 
agnosis of recurrent papillary cyst adeno- 
carcinoma of the ovary involving the 
pelvis with metastasis to the cervix. The 
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proposed operation was complete pelvic 
evisceration with ureterocolostomy. 

Preoperatively, the blood pressure was 
130 mm. Hg systolic and 80 mm. Hg 
diastolic. Pulse rate was 76 a minute. 

Preoperative medication consisted of 
demerol, 100 mg., and scopolamine, gr. 
1/150. Anesthesia was induced at 8:15 a.m. 
and was terminated at 11:30 p.m. Pentothal 
sodium, 500 mg., and syncurine, 3 mg., 
were used for induction, and a Sanders tube 
with inflatable cuff was introduced. An- 
esthetic agents used consisted of cyclopro- 
pane, nitrous oxide, oxygen, and ether, 
with d-tubocurarine chloride for relaxation. 
During this fifteen and one-quarter hour an- 
esthesia 33 mg. d-tubocurarine chloride was 
used. For two and one-half hours during 
the operation the blood pressure and pulse 
were either imperceptible or questionable. 
During the rest of the time the blood pres- 
sure ranged from 170 mm. Hg systolic and 
110 mm. Hg diastolic to 86 mm. Hg systolic 
and 70 mm. Hg diastolic. This patient re- 
ceived 12,250 cc. blood and 3,000 cc. dex- 
trose in distilled water, for a total of 
15,250 cc. fluid. 

At the conclusion of the operation the 
blood pressure was 110 mm. Hg systolic 
and 70 mm. Hg diastolic; pulse rate was 
104 a minute; respiratory rate was 28 a 
minute. This patient had a satisfactory 
recovery. 

Case 3.—A woman, aged 42, had a di- 
agnosis of recurrent cancer of the cervix 
with secondary squamous cell carcinoma of 
the bladder. The operation was complete 
pelvic evisceration with bilateral ureteral 
transplantation. 

Preoperatively, the blood pressure was 
100 mm. Hg systolic and 60 mm. Hg 
diastolic; pulse rate was 88 a minute; res- 
piratory rate was 20 a minute. 

Preoperative medication consisted of 
demerol, 100 mg., and atropine, gr. 1/150. 
The anesthesia was started at 8:15 a.m. 
and ended at 3 a.m. Anesthesia was induced 
with pentothal sodium, 500 mg., and syn- 
curine, 3 mg., and a Sanders tube with 
inflatable cuff was introduced. The anes- 
thetic agents used were cyclopropane, nit- 
rous oxide, oxygen, and ether with d-tubo- 
curarine chloride for relaxation. During this 
eighteen and three-quarter hour operation 
42 mg. d-tubocurarine chloride was used. 
The blood pressure ranged between 130 
mm. Hg systolic and 90 mm. Hg diastolic 
and 70 mm. Hg systolic with an immeasur- 
able diastolic pressure. Pulse rate ranged 
between 96 and 52 a minute. Although this 
was the longest anesthesia in the series, the 
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patient’s blood pressure and pulse rate were 
stabilized for all but twenty-five minutes 
of the time. She received 6,500 cc. blood; 
3,000 cc. dextrose in distilled water; and 
1,000 cc. dextrose in saline, for a total of 
10,500 cc. fluid. 

At the termination of the operation the 
blood pressure was 104 mm. Hg systolic 
and 70 mm. Hg diastolic; pulse rate was 
72 a minute; respiratory rate was 28 a 
minute. This patient had a satisfactory 
recovery. 

Case 4—A woman, aged 59, had a 
diagnosis of residual and recurrent carcino- 
ma of the sigmoid colon and abdominal 
wall. Many years ago she underwent 
hysterectomy and right salpingo-oophorect- 
omy, and the previous year she was oper- 
ated on for carcinoma of the rectosigmoid, 
which was resected and anastomosed. The 
contemplated operation was en bloc ab- 
dominoperineal resection with resection of 
the cervical stump, upper third of the 
vagina, parametria, lower right ureter with 
cystotomy and implantation of right ureter 
into dome of the bladder, resection of lower 
left quadrant of abdominal wall, and re- 
moval of left tube and ovary. 

Preoperatively, the blood pressure was 
120 mm. Hg systolic and 80 mm. Hg 
diastolic; pulse rate was 92 a minute; 
respiratory rate was 18 a minute. 

Preoperative medication consisted of 
morphine, gr. 1/8, and scopolamine, gr. 
1/150. The anesthesia began at 9:05 a.m. 
and ended at 6:47 p.m. Anesthesia was in- 
duced with pentothal sodium, 375 mg., 
and was maintained with cyclopropane, 
oxygen, and ether, with d-tubocurarine 
chloride for relaxation. During this nine 
hour and forty-two minute anesthesia 24 
mg. d-tubocurarine chloride and 1 mg. 
syncurine were used. For two hours and 
twenty minutes the blood pressure, pulse, 
and respirations were imperceptible (see 
chart). With a stethoscope placed over the 
cardiac region an apical rate was obtained 
of from 112 to 76 a minute, the only sign 
of life. Both blood and oxygen were admin- 
istered under positive pressure. She received 
8,000 cc. blood; 2,100 cc. plasma; 2,000 cc. 
dextrose in distilled water; and 2,000 cc. 
dextrose in saline, for a total of 14,100 cc. 
of fluid. 

At the conclusion of the operation the 
blood pressure was 60 mm. Hg systolic and 
30 mm. Hg diastolic. She was kept on the 
operating table until 9 p.m., when she was 
returned to her room. At that time the 
blood pressure was 90 mm. Hg systolic and 
70 mm. Hg diastolic; pulse rate was 116 
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PERRO ae 5.0 THE MEMORIAL HOSPITAL 
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Ward Room ANESTHESIA RECORD Risks A BC D DD 
seen CASE # i Age 59 or. 1 
Op. Proposed Incomplete Pelvic Evisceration Time 2209 AM. Surg? 2304 MeO 2:7 P.M. 
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Operation ADdomino-Perineal Resection with Resection of Cervical stump, Upper third of Vagina, 
Parametria, Lower right Ureter with Cystotomy and Implantation of right Ureter into 
Surgeons Dome of Bladder, Resection of lower left quadrant of Abdominal wall, Left Salpingo- 
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a minute; respiratory rate was 28 a minute. operations for pelvic evisceration 


Thi 


st 


is patient had a satisfactory recovery. in other hospitals and the man- 
agement of the anesthesia, but 
the four cases reported represent 
I have been unable to obtain the magnitude of the surgical and 


SUMMARY 


atistics on the actual duration of anesthetic problems in our ex- 
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Surgeons —_ 
Anesthetists 


these lengthy radical procedures Susan CANNEY Prince, R.N., Me- 
to a satisfactory conclusion. morial Hospital, Wilmington, Del. 
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New York Bi_t WouLp REQUIRE 
RESIDENT ANESTHETIST TO BE ELI- 
GIBLE FOR BLUE Cross AND BLUE 
SHIELD PAYMENTs.—A_ hill intro- 
duced by Senator Panken (S. Int. 
No. 1192, Pr. No. S. 1229) into 
the New York Senate would re- 
quire hospitals to have a resident 
anesthetist at all times. Otherwise 
the hospital would be ineligible to 
receive payment for hospital care 
or medical expense indemnity 
from nonprofit service corpora- 
tions. 

This bill shows a lack of under- 
standing of hospital administra- 
tion. At the present time there are 
only a few hundred medical an- 
esthetists who have been certified 


by the American Board Anes- 
thesiology. That number is cer- 
tainly inadequate to staff thou- 


sands of hospitals throughout the 
country. There are some thou- 
sands of nurse anesthetists who 
are engaged in the administration 
of anesthesia in hospitals, and 
they too are insufficient in number 
to satisfy the needs of hospitals. 

In the light of this shortage, it 
would be impossible for every 
hospital in New York State to 
have a resident anesthetist at all 
time. Furthermore, the anesthetist 
is necessary only when operations 
are scheduled. In practice hospi- 
tals schedule operations during 
certain hours of the day, and the 
services of the anesthetist would 
be required primarily through that 
period. 

Moreover, throughout the State 
there are many small hospitals 


that have no need for a full-time 
anesthetist, assuming one were 
available in the community. It 
would be impossible for them to 
employ resident anesthetists either 
on a full-time or part-time basis. 
Sometimes the anesthesia must be 
administered by a member of the 
surgical staff who cannot be a 
resident at the hospital. 

If such a law were to go into 
effect as is proposed by the bill, 
many of the hospitals that do not 
have a resident anesthetist would 
have to turn away patients, thus 
throwing a terrific load on other 
hospitals. Hospital care and medi- 
cal indemnity insurance is so 
widespread throughout the State 
that it would be inconceivable to 
deprive the public and subscribers 
of the services of hospitals that 
do not have resident anesthetists. 

The only effect that such a law 
could have would be to disrupt the 
present operation of hospitals and 
deprive the public of the services 
of all hospitals. 

Hospitals throughout the state 
wrote to the Legislature protest- 
ing against the proposed law, 
with the result that the bill died 
in committee. 

LIABILITY FOR INJURY TO THER- 
APY TECHNICIAN FOR OXYGEN Ex- 
PLOSION.' An oxygen therapy 
technician employed in a hospital 
was injured by an _ explosion 
through the valve attached to the 

(Continued on page 143) 
1. Liberatore v. National Cylinder Gas Com 


pany, Inc., 20 CCH Neg. Cases 179 U.S.C.A 
2nd, N. 
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Take Electrolor’s Panel, for instance. 
It’s set at a 45-degree angle for easy reading from any position. 


Indirect lighting lets you read it in the dark without turning on 
light and disturbing patient. 


This feature is typical of the quality and ingenuity that’s built into 
every Electrolor Oxygen Tent. 


See Electrolor’s features for yourself. Find out how reasonable the 


price. Ask your salesman for demonstration. 


(An Electrolor Brochure is yours for a postcard or letter.) 
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OHIO CHEMICALS brand of Trichloroethylene U.S.P. 





anesthestil 


and maintain 
gesia for obstetrics, 
minor surgery or painful treatment, 
particularly for such treatments 
would take place with hospital 
out-patients. Easily administered 
with the Cyprane Inhaler. 


CYPRANE INHALER 
... for anagesta 


with VAM 





7 NON-EXPLOSIVE 





NON-FLAMMABLE IN 
AIR AT ORDINARY 
TEMPERATURES 

AND PRESSURES 





NON-TOXIC 





RELATIVELY 
NON-NAUSEATING 





CONTRIBUTES 10 
UNEVENTFUL RECOVERY 





NOT UNPLEASANT 
10 TAKE — NO 
OFFENSIVE ODOR 





CLINICALLY PROVED 


As an agent for analgesia and 

as a synergist in anesthesia, 
Trichlorocthylene has been gaining 
widespread recognition. During 
the past ten years there have been 
over a million clinically successful 
cases with its use in Great 


HnUTOUS O 


as an adjunct to nitrous oxide-oxygen, for surgery which does not require 
a deep plane of anesthesia or profound muscular relaxation. Ohio provides 
the necessary conversion items for convenient, satisfactory and efficient 
methods of adapting the Heidbrink Kinet-o-meter for use with Trimar. 


CAUTION - Do not use in closed circus with soda lime as toxic products may result. Do 
not use standard ether vaporizer to administer Trimar. 


NON-REBREATHING TECHNIQUES 


The Trimar vaporizer connected to a 2-way 
valve mounted on a stand model Heidbrink 
Kinet-o-meter. The vaporizer supplies gas 
through a 3-liter collector bag. Gas then goes 
through the inlet of a non-rebreathing 
Slater-Stephen type of valve into a standard 
Ohw mask of any size. 


A similar assembly employs an intratracheal 
catheter in place of the face mask. A short 


Britain and Canada. d wy, length of large bore tubing connects the 

? non-rebreathing valve to a curved Magill 
catheter connector which is in turn attached 
to a standard intratracheal catheter. 


PARTIAL REBREATHING TECHNIQUE 


The collector bay 1s eliminated and in its 
place a T-connector with a side arm 1s installed, 
A a4 th connected by a short length of large bore 
folder, Form . y rubber tubing to the catheter connector. This 
No. 2110 Z i assembly provides for Ayres’ technique, and 
” the amount of rebreathing is controlled by 
changing the length of this rubber tubing. 
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Coie, FRANK: Use of human serum al- 
bumin in cerebral edema following cardiac 
arrest. Report of a case. J.A.M.A. 147: 
1563-1564, Dec. 15, 1951. 


“Human serum albumin was 
first used to combat postanesthet- 
ic encephalopathy by Seldon and 
associates. However, in the two 
cases they described, there was 
no cardiac arrest. In the case pre- 
sented here, human serum albu- 
min was administered in a post- 
asystolic syndrome. At 7:40 
am. on June 21, 1950, a tetra- 
caine - procaine spinal anesthetic 
was administered to a 21-year-old 
white man, by his surgeon, for 
right inguinal hernioplasty. The 
injection was made at the second 
lumbar interspace after admin- 
istration of 50 mg. of ephedrine. 
Six minutes later the level of an- 
esthesia was at the umbilicus; 
the head was then raised. During 
the next 30 minutes the blood 
pressure fell progressively, but 
not too precipitantly. Carbon di- 
oxide and oxygen were given for 
nausea and perhaps shallow res- 
pirations. By 8:20 a.m. the blood 
pressure was 100/00. Two min- 
utes later the patient became both 
apneic and pulseless. The head 
was lowered, and after several 
minutes oxygen was administered 
under pressure. The patient was 
cyanotic; his pupils were widely 
dilated. His color improved after 
one minute, but, although 1 cc. of 
epinephrine hydrochloride and 1 
cc. of pentamethylenetetrazol . . . 
were administered intravenously, 
the heart remained flaccid. A 


midline subensiform incision was 
made, and the heart was mas- 


saged for three minutes, Fin- 
ally, 1 cc. of epinephrine was in- 
jected into the heart. Two min- 
utes later the first feeble heart 
beat was noted. The contractions 
gradually became stronger and 
regular in rhythm and volume. At 
8:35 a.m. the patient drew his 
first voluntary breath since the 
appearance of cardiac arrest. 
Within five minutes respiration 
was deep and apparently normal, 
and the operation was resumed. 

“At 9:20 a.m. both incisions 
were closed. The patient was 
placed on a cart, where he imme- 
diately became spastic. The spas- 
ticity became severer; the breath- 
ing was stertorous. Pink, frothy 
pulmonary secretions appeared, 
which were aspirated. Generalized 
spasm appeared, then rigidity and 
convulsions. The convulsions con- 
tinued until noon, being stopped 
three times by intravenous admin- 
istration of thiopental (pentothal) 
sodium. The patient continued to 
have a considerable amount of 
mucus. | first saw the patient at 
12 noon, while he was still un- 
conscious and in convulsions. The 
respiratory rate was 40, the pulse 
rate 132, and the blood pressure 
good. The color was fairly good 
while he was receiving oxygen; 
without it, he was cyanotic. He 
was given 5 cc. of thiopental so- 
dium and 50 ce. of 50% glucose 
intravenously. The convulsions 
stopped, and the rigidity gradual- 
ly declined. At 12:30 p.m. his 
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rectal temperature was 105.2 F. 
and blood pressure 140/85. 
Oxygen under pressure of 4 mm. 
Hg was administered to combat 
the pulmonary edema; the inhal- 
ing breathing tube was surround- 
ed by cracked ice... . « \t 1:30 p.m. 
100 cc. of human serum albumin 
(containing 25 gm. of albumin) 
was administered intravenously. 
At 2 p.m. the patient opened his 
eyes and appeared to swallow. ... 
At 3 p.m. 100 ce, of human serum 
albumin was again given intra- 
venously. ... At 6 a.m. the next 
day he phonated loudly but did 
not speak. He grimaced _fre- 
quently and resisted being moved. 
A dose of 100 cc. of human serum 
albumin was injected intraven- 
ously. Now good color could be 
maintained without oxygen, On 
the third day he was able to hear 
and see and to recognize people. 
On July 15 he was still con- 
tinuing to improve. He conversed 
well and spoke of his. studies, 
which he was eager to resume. 
The only change apparent to a 
friend who had known him well 
before his operation was that he 
was somewhat less vivacious than 
before. His memory for events 
immediately preceding the opera- 
tion was imperfect but improving. 
A few days before he had thought 
he had done twice what he had 
really done only once and had 
thought that two persons had vis- 
ited him when only one had been 
there; this phenomenon soon dis- 
appeared, and it was felt that his 
recovery was complete.” 


Morton, H. J. V., ann Wytir, W. D.: 
Anaesthetic deaths due to regurgitation or 
vomiting. Anaesthesia 6:190-201; 205, Oct. 
1951. 


“Eighteen months ago che As- 
sociation of Anaesthetists set up 
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a committee to investigate deaths 
associated with anaesthesia. As 
members of this committee we 
have studied details of forty-three 
cases where death resulted from 
regurgitation or vomiting. In 
many of the reports there was 
evidence of inexperience on the 
part of the anaesthetist, inasmuch 
as precautionary measures were 
either inadequate, or had not been 
taken. lor trouble to occur 
there must be: (1) Material in the 
stomach or oesophagus. (2) Some- 
thing to cause the material to 
come out. (3) Facilities for the 
regurgitated or vomited material 
to come in contact with the air 
passages. Conditions under which 
material may be present in the 
oesophagus or stomach fare}: 
Material in the oesophagus. 
Material introduced into the stom- 
ach from above. Material in- 
troduced into stomach from be- 
low. . . . Material from stomach 
itself. Prolonged emptying 
time of stomach. ; 

“What causes the material to 
come out of the oesophagus or 
stomach? [1] Vomiting [and 2] 
regurgitation. . . . [The mechan- 
ism of death may be}: Anoxia due 
to respiratory obstruction by an 
overwhelming quantity of mater- 
ial, anoxia due in the first place 
to laryngeal spasm reflex ef- 
fects on the heart or late ef- 
fects [such as} aspiration, bron- 
chopneumonia, atelectasis, and 
lung abscess. If it is found 
that food has been taken, non- 
urgent operations for which a 
general anaesthetic is required 
should be postponed. If an 
immediate general anaesthetic is 
imperative, the anaesthetist must 
wash out and empty the stomach 
through an oesophageal tube. Al- 
though food or drink has not 
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been taken recently, it is unlikely 
that the stomach is empty. 
Kxperience has shown . . . that 
there are occasions when the 
stomach must be emptied, or 
demonstrated to be empty, be- 
fore any general anaesthetic 1s 
given. These can be classified as 
follows: I. All ‘acute abdominal 
conditions’... . I]. All operations 
on the stomach (including Ram- 
stedt’s operation). II1. Cases in 
which it is intended to use a re- 
laxant or very deep anaesthesia, 
before a cuffed endotracheal tube 
has been passed. ... 1V. Oesopha- 
geal obstruction, In the ma- 
jority of cases reported to the 
committee the regurgitated ma- 
terial was liquid... . Liquids can 
be removed from the stomach by 
means of Ryle’s or oesophageal 
tubes. ... When there is a diag- 
nosis of intestinal obstruction. 
or the appearance of the stomach 
contents, in any case, suggests 
ileus, or considerable manipula- 
tion of the stomach itself is ex- 
pected (e.g. partial gastrectomy, 
or suture of perforated ulcer), it 
is then the anaesthetist’s duty to 
obtain safe and satisfactory con- 
ditions for the insertion of a cuf- 
fed endotracheal tube. For this 
purpose we consider that the be- 
ginner, after making every effort 
to empty the stomach, should use 
a nitrous oxide-oxygen-ether se- 


quence, giving carbon dioxide, if 


required, to facilitate the intro- 
duction of the ether... . At the 
end of operation, the stomach 
should be reemptied and the re- 
turn of the protective reflexes a- 
waited before a cuffed tube is 
removed, and before the patient 
leaves the operating room. More- 
over, as an added precaution, the 
patient should be placed on his 
side. 
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“It seems probable that in a 
‘normal’ person, who has eaten a 
‘normal’ meal, the stomach emp- 
ties in anything from three to 
four-and-a-half hours. It is there- 
fore unwise to induce anaesthesia 
less than five hours after a meal. 
Nor must it be forgotten, espe- 
cially when dealing with out-pa- 
tients, that the emptying time 
may be prolonged if an accident 
occurs to an otherwise normal 
person. Children need particular 
care, inasmuch as they cannot be 
expected to co-operate, neither is 
it always possible to obtain a re- 
liable history. It is rare for 
thiopentone to initiate vomiting, 
but the rapid relaxation produced 
by this drug favours regurgita- 
tion, which is followed by laryn- 
geal spasm. It is foolhardy 
merely to rely on dexterity at in- 
tubation. When an injection of 
thiopentone and relaxant is given 
to a patient in the horizontal po- 
sition, regurgitation can occur be- 
for the anaesthetist has time to 


put a laryngoscope into the 
mouth. Cases occur where a 
general anaesthetic is given, 


without the possibility of regurgi- 
tation or vomiting having been 
considered. Induction may be ac- 
complished without incident. But 
when the abdomen is opened a 
distended stomach, or evidence 
of intestinal obstruction is found. 
In these circumstances it is oblig- 
atory for the surgeon to wait, and 
to desist from making intra-ab- 
dominal manipulations, until the 
anaesthetist has changed to a safe 
technique. ... The patient should 
be tilted into a foot-down posi- 
tion without delay, and a cuffed 
endotracheal tube introduced and 
joined directly to the apparatus. 
It is then usually easy to pass a 
well-greased 12 gauge oesopha 
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veal tube and deflate the stomach 
There are occasions when 
the occurrence of regurgitation or 
vomiting during induction neces- 
sitates the postponement of the 
proposed operation. .. . It must 
not be assumed that, because 
some material has been vomited, 
the stomach is then necessarily 
empty. If immediate opera- 
tion is essential, the anaesthetist 
must wait until the patient is suf- 
ficiently conscious to co-operate. 
An oesophageal tube can then be 
passed and the stomach complete- 
ly emptied, On no account should 
relaxation be produced by deep- 
ening the anaesthesia, or giving a 
muscle relaxant. Neither is it ad- 
visable to attempt to pass an 
vesophageal tube under light an- 
aesthesia alone. ‘his manoeuvre 
is sometimes impossible, and if 
manipulations are continued, 
vomiting will undoubtedly occur 
before consciousness is regained. 
...I1fa patient comes to the the- 
atre having failed to swallow or 
‘tolerate’ a Ryle’s tube, the an- 
aesthetist himself should pass a 
No. 12 oesophageal tube. . .. Sev- 
eral reports have emphasised the 
danger of relying upon an un- 
cuffed endotracheal tube, without 
also a wide bore tube into the 
stomach. ... Using a pharyngeal 
pack in conjunction with an un- 
cuffed endotracheal tube is not a 
safe technique. The pack may be 
come dislodged. .. ; 
“We have notes of four diabetic 
cases where glucose solution was 
given preoperatively, as is cus- 
tomary, and subsequent regurgi- 
tation or vomiting of fluid 
brought about the death of the 
patient. ... Water passes rapid- 
ly into the duodenum, but hyper- 
tonic glucose solution prolongs 
the emptying time of the stomach. 


J. Am. A. Nurse Anesthetists 


... We recommend that the prac- 
tice of giving glucose solution by 
mouth be discontinued. ... If re- 
gurgitation or vomiting has oc- 
curred, the obstructing material 
must be aspirated, and oxygen ad- 
ministered. The immediate treat- 
ment—the turning of the patient 
on his side, the head-down_ posi- 
tion, the use of the mouth gag. 
tongue clip, swabs and sucker 

these aspects are well known and 
require no elaboration. We would 
urge, however, that before sus- 
pected cases are anaesthetised the 
suction apparatus be tested, and 
brought to hand. ... As long as 
the pharynx is completely full, 
the sucker will have to be used 
before oxygen can be effectively 
given. But once the pharynx has 
been cleared a mask should be 
held on and oxygen given through 
it. An airway can be used if the 
jaw is sufficiently loose. Usually 
the larynx is in spasm, in which 
case a positive pressure of about 
15 cm. of water should be applied, 
so that oxygen is forced down the 
moment the larynx begins to 
open. We consider it most unwise 
to attempt to intubate the larynx 
at this stage. If there is any open- 
ing, oxygen will pass through. It 
the larynx is closed any form of 
instrumentation will only aggra- 
vate the spasm, especially if the 
patient is anaesthetised with thio- 
pentone. Laryngeal spasm will 
pass if a relaxant is given. Un- 
fortunately, the latter may facili- 
tate further and perhaps more 
copious regurgitation. When 
it is certain, or thought highly 
probable, that material has been 
inhaled, the question of immediate 
bronchoscopy arises. For a patient 
in poor general condition, already 
suffering from acute oxygen lack, 
this procedure may be lethal.” 
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Conen, E. N., ann Beecuer, H. K.: 
Narcotics in preanesthetic medication. A 
controlled study. J.A.M.A. 147 : 1664-1668, 
Dec. 22, 1951. 


“This paper presents evidence 

. which indicates that a narcot- 
ic is not essential in preanesthetic 
medication and that the attain- 
able function of a narcotic in pre- 
anesthetic medication can be ad- 
equately performed by a barbitu- 
rate with fewer undesirable side- 
effects. ... Hospital patients were 
used as subjects, and they were 
divided into three equal groups to 
include approximately the same 
number of major and minor surg- 
ical procedures in comparable pa- 
tients. The 558 subjects were 
drawn in rotation from the daily 
schedule of operations. No at- 
tempt was made to select patients 
for the experiment except to elim- 
inate the extremes of age and 
weight ,and to exclude patients 
with known contraindications to 
the drugs used. All anesthetics 
were administered by the anes- 
thesia house staff which included 
both physicians and nurses in 
various degrees of training, all 
under close supervision, and 
without knowledge of what the 
premedication solution contained. 
Three premedication solutions 
were prepared so that each 2 cc. 
volume contained: (1) 15 mg. of 
morphine sulfate and 0.6 mg. of 
atropine sulfate, or (2) 90 mg. 
of pentobarbital sodium and 0.6 
mg. of atropine sulfate, or (3) 0.6 
mg. of atropine sulfate. A stand- 
ard vehicle containing 8% ethyl 
alcohol, 70% propylene glycol, 
and water sufficient to make 100 
cc. was used for premedication 
solutions, which were adminis- 
tered subcutaneously on the basis 
of 2 cc. of solution per 70 kilo- 
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grams of body weight. The con- 
tents of all solutions were un- 
known to the patient, floor nurse, 
anesthetist, and examiner. 

“The 558 cases studied were 
divided as follows: Nitrous oxide 
and ether, 353; cyclopropane, 
100; thiopental sodium (pentothal 
sodium) alone and with nitrous 
oxide, 105. . The anesthetists 
were asked to evaluate the over- 
all adequacy of the premedication 
used and to express an opinion as 
to whether or not they thought a 
narcotic had been present in a 
given case. This last opinion was 
expressed independently of the 
characteristic eye signs of mor- 
phine medication. The errors of 
the guesses ... are such as to in- 
dicate that the anesthetists fol- 
lowed the instructions. The data 

also suggest that the anes- 
thetists were satisfied almost 
equally with all premedication so- 
lutions used, including atropine 
alone... . After receiving a pre- 
medication solution, the patient 
was evaluated in his preanesthetic 
stage according to the following 
three categories. First, objective 
physical findings were recorded 
from examination of the patient: 
respiratory rate, pulse rate, and 
blood pressure. Second, a series 
of simple direct questions was 
asked the patient ... to which he 
responded ‘yes’ or ‘no.’ Third, 
the anesthetist recorded his im- 
pressions as to any apprehension, 
excitement, or euphoria manifest- 
ed by the patient during his pre- 
paration for induction, regardless 
of his response to direct question- 
ing... . It appeared that the pa- 
tient himself thought that mor- 
phine was slightly more effective 
(6%), in comparison with atro- 
pine alone, for reducing the 
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amount of preoperative excite- 
ment and also for producing a 
sleepy state preanesthetically. ... 
There appears to be little differ- 
ence in the power of the premedi- 
cating solutions used to prepare 
the patient for his anesthetic ex- 
perience, judging by his recall. ... 
Smoothness of induction of an- 
esthesia, muscular relaxation as 
measured by the time for inser- 
tion of an endotracheal tube, 
depth of anesthesia as indicated 
by venous blood levels of cyclo- 
propane and of ether, and observ- 
ations of milligrams of thiopental 
sodium required per minute all 
show no important and few sig- 
nificant differences with the three 
premedicating solutions tested. 
“Blood oxygen saturation and 
carbon dioxide elimination were 
satisfactory, in the cases studied. 
On principle, it is desirable to re- 
duce the use of narcotics when- 
ever possible. As a further prin- 
ciple, morphine and similar agents 
should not be used because of 
their power to produce euphoria, 
except in conjunction with the 
treatment of severe pain or in 
patients who are dying, as with 
terminal cancer. Unless pain is 
present, there is no need for a 
narcotic in preanesthetic medica- 
tion. Its function can be adequate- 
ly fulfilled by a small dose (90 
mg.) of pentobarbital sodium. The 
later agent has fewer hazards as- 
sociated with it than have the 
commonly used narcotics.” 





LEGISLATION 


(Continued from page 130) 


top of a metal cylinder containing 
oxygen under 2,200 pounds pres- 
sure. The explosion occurred 
when, after connecting the cylin- 
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der for use in the usual manner, 
he started to release the valve to 
administer oxygen to a patient, 
and so injured his left hand that 
the middle finger had to be am- 
putated. He sued the company, a 
processor of medical oxygen and 
the supplier of the cylinder here 
involved, to recover damages. 

The theory to support the law- 
suit was that the company had 
failed to tighten a packing nut 
which, consequently, did not pro- 
perly hold the valve in place. The 
defense was that the explosion 
was not so caused but was caused 
by the presence of some foreign 
substance in the valve, for which 
the company was not shown to 
be responsible, which caused fric- 
tion when the oxygen was re- 
leased. It was also claimed that 
the technician was guilty of con- 
tributory negligence in that he 
did not employ a precautionary 
technic sometimes used for blow- 
ing out any foreign substance that 
may have entered the valve. 

A verdict for damages was 
rendered by the jury in favor of 
the technician. The court said the 
evidence tended to show that the 
explosion was caused by a failure 
to guard against the blowing of 
the valve by securely tightening 
the packing nut. The installation 
had been undertaken by the com- 
pany, and it was reasonable for 
the jury to find it had been negli- 
gently performed. The failure of 
the technician to employ the tech- 
nic for clearing the valve was not 
contributory negligence as a mat- 
ter of law. This question was 
also submitted to the jury, which 
found that he had not been con- 
tributorily negligent. The judg- 
ment in favor of the technician 
was affirmed. EMANUEL Hayrt, 
LL.B., Counsel for A.A.N.A. 








144 


J. Am. A. Nurse Anesthetists 





OBSERVATIONS ON THE GENERAL ErFects 
or Injury 1N MAN witH SpeciAL Rerer- 
ENCE TO. WouNnb SHock. By R. TT. Grant 
and I. B. Reeve. Paper. 313 pages, 19 


illustrations. London: His Majesty's 
Stationery Office, 1951. 

This book will be of particular 
interest to anesthetists although 
but a small part of the text per- 
tains to anesthesia per se. The 
detailed study of many wounded 
persons, with special emphasis on 
circulatory features of injury, con- 
tains a wealth of valuable infor- 
mation that could be applied not 
only during day-to-day operative 
procedures but also particularly to 
the care of victims of trauma. 

Major R. P. Harbord was in 
large part responsible for clinical 
observations relating to anesthe- 
Sia. 

The book is not indexed. How- 
ever, a detailed table of contents 
makes reference easy. 

A TrexTBOOK OF PHARMACOLOGY AND 
TuHerapreutics. By Harold N, Wright, 
M.S., Ph.D., Professor of Pharmacol- 
ogy, University of Minnesota, and Mil- 
lred Montag, Ed.D., R.N., Assistant 
Professor of Nursing Education, 
Teachers College, Columbia Univer- 
sity. Ed. 5. Cloth. 620 pages, 76 illus- 
trations. Philadelphia: W. B. Saunders 
Co., 1951. 


The fifth edition of this well 
known text has been brought up 
to date to include advances that 
have been made in this field dur- 
ing the three years since publi- 
cation of the previous edition. 

Although nurse anesthetists 
may confine their interests to 
certain chapters, such as_ those 


dealing with drugs that affect the 
central nervous system, they may 
find that a general review of the 
whole book will be useful. 

Drucs ANp Sotutions. By Harold N. 
Wright, M.S., Ph.D., Professor of 
Pharmacology, University of Minneso- 
ta, and Mildred Montag, Ed.D., R.N., 
Assistant Professor of Nursing Educa- 
tion, Teachers College, Columbia Unt- 


versity. Paper. 91 pages, 17 illustra- 
tions. Philadelphia: W. 1b. Saunders 
Co., 1952. 


This workbook is a companion 
to A Textbook of Pharmacology and 
Therapeutics by the same authors. 
To nurse anesthetists it will serve 
as an excellent review of the fund- 
amentals necessary to the prepa- 
ration and administration of 
drugs. The information can read- 
ily be adapted to the peculiar 
needs of persons handling only 
certain types of drugs. 





CORRECTION 


In the advertisement for an an- 
esthetist at the Harper Hospital, 
Detroit, the salary as published in 
the February JOURNAL was in- 
correct. The salary offered was 
$4228 instead of $4428. 











NURSE ANESTHETIST: 115 bed 
general hospital in metropolitan area, 
Washington, D. C. Salary $325 per 
month with complete maintenance. 
Periodic increases until] maximum of 
$400 is reached. $25 allowance for liv- 
ing out. Three other anesthetists in 
department with full-time M.D. Vaca- 
tion and sick leave policy. Apply: Ad- 
ministrator, Arlington Hospital, Ar- 
lington 5, Va J 


May, 1952 


145 


Classified Advertisements 


ANESTHETIST: Fourth anesthetist 
for 100 bed hospital. $300 a month 
with partial maintenance. Work unusu- 
ally light. Apply: Mrs. Probandt, Bel- 
mont Community Hospital, 4058 W. 
Melrose, Chicago, IIl. 





WANTED: Nurse anesthetist. Fully 
approved general hospital of 300 beds. 
Salary open. Apply: Dr. Ralph E. 
Schopfer, Anesthesiologist, The Wil- 
liamsport Hospital, Williamsport, Pa. 


WANTED: Nurse anesthetist, As- 
sociation member or examination eli- 
gible preferred. 500 bed teaching hos- 





pital. Presently on forty-eight hour 
week; starting salary ,323.20 per 
year. Maintenance available at $980. 


Periodic salary increases every eight- 
een (18) months. Twenty-five (25) 
days paid leave and fifteen (15) days 
paid sick leave per year. Medical an- 
esthesiologist in charge. University of 
Virginia Hospital, Charlottesville, Va. 


WANTED: Nurse anesthetist. Two 
hundred bed hospital approved AMA- 
ACS. Full time anesthesiologist. Op- 
portunity for advanced teaching. Forty 
hour week. Beginning salary $325. 
Complete maintenance if desired. One 
hour thirty minutes from New York 
City. Apply Box D-70, Journal A.A.- 
N.A., 116 S. Michigan, Chicago 3, IIl. 


WANTED: Nurse anesthetist for 
clinic in midwestern city. Congenial 
and capable surgical staff. Salary open. 
Box D-50, Journal A.A.N.A., 116 S. 
Michigan Ave., Chicago 3, IIl. 


NURSE ANESTHETIST for ap- 
proved 83 bed hospital expanding to 
113 beds. Vacation, sick leave, Social 
Security available. Excellent location 
near Chicago. Apply to: Director of 
Personnel, Highland Park Hospital, 
Highland Park, III. 


WANTED IMMEDIATELY: 
NURSE ANESTHETISTS for 700 
bed general hospital. Pleasant work- 
ing conditions. Salary open. Com- 
plete maintenance. Liberal employee 
benefits. Apply: Personnel Director, 
Grady Memorial Hospital, 36 Butler 
St., S. E., Atlanta, Ga. 














WANTED: Nurse anesthetist for 200 
bed hospital. Hospital well located. 
Excellent nurses home. Pleasant sur- 
roundings and modern set-up. Room, 
laundry, and meals. Within one-half 
hour by motor and transportation from 
Virginia’s delightful beaches. Excel- 
lent position for right party. State par- 
ticulars and salary expected. Address: 
Administrator, The King’s Daughters’ 
Hospital, Portsmouth, Va. 


POSITION AVAILABLE—NURSE 
ANESTHETIST: ABINGTON ME- 
MORIAL HOSPITAL, ABINGTON, 
PA. APPLY: DIRECTOR, DE- 
PARTMENT OF ANESTHESIOL- 
OGY. 


OBSTETRIC ANESTHETISTS: 
Immediate openings in 373 bed, fully 
approved general hospital. Completing 
plans for 200 bed expansion Large ac- 
tive obstetric service—excellent equip- 
ment—40 hour week—vacation and 
sick leave policies—salary open. Ap- 
ply: Personnel Director, Aultman 
Hospital, Canton, Ohio. 











ANESTHETISTS (NURSE): Two 
vacancies: A.A.N.A. member. 626 bed 
general hospital. Ten nurse anesthe- 
tists on staff. Good salary and hours. 
Liberal personnel policy. Apply: Chief 
Anesthetist, Good Samaritan Hospital, 
Cincinnati 20, Ohio. 


ANESTHETISTS WANTED: Busy 
suburban hospital near Chicago. New 
nurses’ residence. (Apartments avail- 
able for married anesthetists.) Starting 
salary $315 per month and complete 
maintenance, which is equivalent to 
$415. Vacation, sick leave, Blue Cross 
Insurance, and free life insurance. Ap- 
ply: Box E-20, Journal A.A.N.A., 116 
S. Michigan Ave., Chicago 3, II. 


MOVING TO PHILADELPHIA? 
Suburban general hospital, 130 beds, 
needs a nurse anesthetist in addition to 
present staff of three. Write: Admin- 
istrator, Chestnut Hill Hospital, 8835 
Germantown Ave., Philadelphia 18, Pa. 


NURSE ANESTHETIST WANTED 
for dental surgeon’s office. Dr. Kras- 
ner, Verona, N. J. Ve. 8-1713. 
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NURSE ANESTHETIST: 150 bed 
general hospital. Limited rotating call 
until 7 p.m. Salary $350 per month. 
Vacation and sick leave. Apply: Super- 
intendent, Garfield Park Community 
Hospital, 3821 W. Washington Blvd., 
Chicago 24, IIL. 


TWO NURSE ANESTHETISTS: 
For 125 bed general hospital. Salary 
open. Full maintenance. Apply to: Su- 
perintendent, Maine Eye and Ear In- 
firmary, Portland, Me. 


NURSE ANESTHETISTS for 300 
bed approved general hospital in east 
Tennessee. $350 per month plus com- 
plete maintenance. Apply: Box E-40, 
Journal A.A.N.A. 116 S. Michigan 
Ave., Chicago 3, III. 








J. Am. A. Nurse Anesthetists 


NURSE ANESTHETISTS: Michael 
Reese Hospital, largest private hospital 
in Chicago, has openings for nurse an- 
esthetists in connection with expand- 
ing program. Opportunity for excellent 
experience working with nationally 
known physicians is offered to quali- 
fled, interested nurses. Salary: $400 per 
month; 40 hour week, overtime after 
40 hours. Excellent working condi- 
tions: maintenance available at low 
cost, many benefits. Write: Personnel 
Director, Michael Reese Hospital, Chi- 
cago 16, IIl. 


WANTED: Two nurse anesthetists 
immediately. South. Salary $350 with 
room. Write: Box E-50, Journal A.A.- 
N.A., 116 S. Michigan Ave., Chicago 3, 
Ill. 








ANESTHETIST: 60 bed general 
hospital in southeastern Wisconsin. 
Short distance from Milwaukee and 
Chicago. Salary open. Inquire: Admin- 
istrator, Memorial Hospital, Burling- 
ton, Wis. 


NURSE ANESTHETIST (A.A.N.A. 
member): 300 bed hospital. Work with 
anesthesiologist. Salary open. Apply 
to: Chief of Anesthesia Department, 
St. Francis Hospital, Trenton 9, N. J. 


NURSE ANESTHETIST for 250 bed 
hospital, well equipped and fully ap- 
proved, predominantly surgery. Top 
salary, meals and laundry furnished, 
good hours, sick leave, vacation and 
holidays. Apply: Administrator, Mid 
State Baptist Hospital, Nashville, Tenn. 


NURSE ANESTHETIST position 
available in 435 bed hospital. $350 start- 
ing salary; two weeks’ vacation with 
pay; 40 hour week; no Sundays on call. 
Write: Seymour Brown, M.D., Direct- 
or, Department of Anesthesiology, St. 
John’s Hospital, St. Louis 10, Mo. 
ANESTHETIST, NURSE: To be one 
of four, 106 bed general hospital, $300 
month plus maintenance. Middlesex 
General Hospital, New Brunswick, 
N.]. 


WANTED: Nurse anesthetists. Sever- 
al vacancies. Starting salary $325-$375; 
44 hour week. Full maintenance option- 
al. Vacation, sick leave, hospitalization, 
etc., allowed. 500 bed general hospital. 
Apply: W. S. Kohlhaas, Superintend- 
ent, Harrisburg Hospital, Harrisburg, 
Pa. 





UNIVERSITY HOSPITALS OF 
CLEVELAND SCHOOL OF ANES- 
THESIA: Pin has been adopted. Or- 
der through school, 2065 Adelbert Rd., 
Cleveland 6, Ohio. 





NURSE ANESTHETISTS (2): A.- 
A.N.A. membership required. Salary 
$360 per month, plus meals, private 
room and bath in new women’s resi- 
dence, and laundry. Social Security and 
private pension plan. Apply: Adminis- 
trator, The Reading Hospital, Read- 
ing, Pa. 


NURSE ANESTHETIST (A.A.N.A. 
member preferred): To increase staff 
to three anesthetists. New addition and 
new O. R. suite opening soon. Closed 
staff, five surgeons. ACS, AMA ap- 
proved. Intratracheal experience ne- 
cessary. Salary open; maintenance 
available. Contact: Miss Dorothy Fin- 
ley, Chief Anesthetist, Holzer Hospital, 
Gallipolis, Ohio. 


NURSE ANESTHETISTS (A.A.N.- 
A. members): Immediate openings 
available. Permanent. 40 hour week 
with paid overtime. Extra pay for night 
duty. Automatic pay increases. Com- 
plete staff 16 nurse anesthetists. Only 
emergency operations on Saturdays. 
Living accommodations available. Ap- 
ply: Director Anesthesia, Harper Hos- 
pital, Detroit 1, Mich. 


NURSE ANESTHETIST — To in- 
crease staff. Apply: Chief Anesthesia 
Department, The Mercer Hospital, 
Trenton, N. J. 











May, 1952 


WANTED: Anesthetist, nurse, A.A.- 
N.A. member, 80 bed general hospital, 
fully approved, call rotated. Supervi- 
sion by anesthesiologist. Apply: Box 
E-30, Journal A.A.N.A., 116 S. Michi- 
gan Ave., Chicago 3, IIl. 


TWO ANESTHETISTS: 240 bed 
hospital, maintenance optional. Good 
working conditions. Full time for holi- 
days. Sick leave. Salary based on qual- 
ifications and experience. Apply to: 
Sister M. Annunciata J., Mercy Hospi- 
tal, Portland, Me. 


ANESTHETIST WANTED: Full 
time, 40 hour week for operating room. 
Beginning salary $400 per month, uni- 
forms and laundry. Female preferred 
but would consider a male anesthetist. 
Advancement in salary at end of six 
months or a year, according to effi- 
ciency and reliability. General hospi- 
tal, 225 bed. Surgical residency. P.O. 
Box 840, Battle Creek, Mich. 


WANTED: NURSE ANESTHE- 
TIST for 350 bed hospital. All types of 
anesthesia administered. $300 per 
month plus maintenance. Apply: An- 
esthesiologists Associates, 152-11 89th 
Ave., Jamaica 2, N. Y. 


NURSE ANESTHETIST: 300 bed 
hospital; immediate opening for a 
nurse anesthetist. Starting salary $350 
per month, periodic raises. Write di- 
rect to: Personnel Director, Provi- 
dence Hospital, Washington 3, D. C. 


NURSE ANESTHETIST wanted to 
complete staff of four. 183 bed gener- 
al hospital doing O.B. and surgical 
anesthesia in university city of 100,000. 
Salary $325 per month with full main- 
tenance and uniforms furnished. One 
month paid vacation, six holidays, and 
accumulative sick leave with pay. So- 
cial security available. Off from Fri- 
day noon to Monday a.m. following 
weekend call when fully staffed. Ap- 
ply to: Edgar Huse, Personnel Di- 
rector, Lincoln General H ospital, 
Lincoln, Neb. 


NURSE ANESTHETISTS for 340 
bed A.M.A. and A.C.S. approved hos- 
pital. Department headed by physician 
anesthetist. Room available in nurses’ 
residence. Mount Sinai Hospital, 2750 
W. 15th Pl., Chicago, II. 
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NURSE ANESTHETIST: To work 
with anesthesiologist in 243 bed, ap- 
proved general hospital. Twenty min- 
utes from New York City. Liberal per- 
sonnel policies. Salary open. Forty 
hour work week; four weeks’ paid va- 
cat’on. Full maintenance. Apply: Chief, 
Anesthesia Depart nent, Elizabeth 
General Hospital, Elizabeth, N. J. 





NURSE ANESTHETISTS for 150 
bed community hospital, Four nurses, 
full time M.D., all agents and technics. 
Good opportunity for advanced train- 
ing. Full maintenance and one month's 
vacation, Two and one-half hours from 
Boston and New York. Write G. J. 
Carroll, M.D., William W. Backus 
Hospita!, Norwich, Conn. 





NURSE ANESTHETIST skilled in 
administering all types of anesthesia 
to work in teaching department affili- 
ated with Northwestern University. 
40 hour week; 30 day vacation annu- 
ally. Very little O. B. work. Apply: 
Personnel Office, Evanston Hospital, 
2650 Ridge Ave., Evanston, II]. 
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who demand smarter uniform styling, ultra quality fabric and 
superior workmanship. Finest Sanforized, mercerized poplin used. 


| No. 903 Two piece suit cn € view 
€ Surgical collar and concealed fh /\ he? 
7 ° ° . rT 
" gripper fasteners. Short f\) J é 
— sleeves. Six gore skirt. [> > 
| Sf Sizes 10-12-14-16-18-20 LN SaaS 
f uf | 
x No. 900 Iwo piece suit. 
Convertible collar belted 2° pri, of i 
back — long sleeves. Six / 
Py gore skirt has two pockets. pov Ene 
Sizes 12-14-16-16-20-40-42 
Both Styles only . $8.98 each 


; ORDER TODAY .. . send 

‘A bust, waist and hip measurements 

and size worn now——Postage pre- 

paid if payment is enclosed with 

order. Money back if not com- 

No. 908 pletely satisfied. 
No. 900 

SMARTEX UNIFORM COMPANY 
119-121 East 59 Street New York 22, N. Y 


hydrochloride 


For intravenous injection, 
50 mg. in divided doses, dur- 
ing spinal anesthesia te raise 
a depressed blood pressure... 
for prophylaxis, 50 te 100 mg. 
intramuscularly, 














Ampules | cc. (50 mg.), boxes of 6 and 100 ampules 
2 cc. (100 mg.), boxes of 5 and 50 ampules 
Vials l0cc. 5% Sterile Solution (50 mg. per cc.) 


Oenethyl (methylaminoheptane) Trade Mark Bilhuber. Literature available on request. 





Bilhuber-Knoll Corp. Orange, N. J. 
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a 22-minute 
review ae 
& The 22-minute film, 
the physiological basis for the use of oxygen in the relief 


of anoxia, This visual review is suitable for medical 


Physiology of Anoxia,” outlines 


students, refresher courses, and other medical groups. 
The motion picture* illustrates: 1. Normal breathing. 


2. Anoxia. 3. Oxygen transport. 1. Rationale of oxygen 








at increased concentrations in treating anoxia, 


You can arrange a showing of this film by calling or 
writing the nearest Linde office. Ask for Film M.O.2. 
; ) 
° 
ALLL (MME UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street [faq New York 17, N. Y. 


(eS 4 © .5.P. 
Offices in Other Principal Cities 


in Canada: Dominion Oxygen Company, Limited, Toronto 


* Approved by the Committee on Medical Motion 
Pictures of the American College of Surgeons 


LINDE AIR PRODUCTS COMPANY 
A DIVISION OF 


The term “Linde” is a trade-mark of Union Carbide and Carbon Corporation 





R KINET-O-METER 


NIENCE FOR YOU 


A NEW CONVE 


Two-Way Directional 
Valve for Heidbrink 
Cabinet Kinet-o-Meters 


provides instant choice of To-and-Fro or Circle type absorption 


The Two-Way Valve enables the anes- makes unnecessary the removal of any 
thesiologist to employ either the circle equipment from the apparatus. Avail- 
absorber or the to-and-fro absorber, by able for attachment to Cart, Stand, 
simply turning a single lever valve. It Cabinet or Cart-Cabinet Kinet-o-Meters. 


When to-and-fro method is used on an 
apparatus equipped for circle absorption, 
the following attachments are required: 


Ether Vaporizer — Bubble Thru type. On Cab- 
inet Kinet-o-meters, mounting bracket included in 
price of two-way valve. Attaches directly to 
stand and cart models by means of union nut 
connection. It becomes a permanent part of 
apparatus and does not have to be removed 
when circle method is used. 


Ether Vaporizer 





To-and-Fro Absorber supplied complete with 
tubing, bag, medium adult and small adult 
masks and Inhaler Retainer. Easily attached to 
the outlet of bubble-thru ether vaporizer. 


No. 40 To-and-Fro 
Absorber Ask your OHIO representative to tell you more 
about OHIO anesthesia apparatus accessories. 


Branch offices in many principal cities. 
Represented on the West Coast by Ohio 
Chemical Pacific Company, San Francisco; 
OHIO CHEMICAL & SURGICAL in Canada by Ohio Chemical Canada Lim- 

EQUIPMENT CO. ited, Toronto, Montreal; internationally by 


A Division of Air Reduction Company, Incorporated Airco Company International, New York City 


1400 E. Washington Ave. ® Madison 10, Wis. 








